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introduction

Krautkramer DynaMIC

1.1 Krautkramer DynaMIC

The DynaMIC from Krautkrdmer is a handy and easy-
to-operate rebound hardness tester which enables to
carry out tests quickly and without any difficulty. The
DynaMIC can be used for measurements anywhere
and in any direction: the impact direction does not
have to be set beforehand.

The DynaMIC is mainly suitable

¢ for hardness measurement of low-alloy or unalloyed
steels,

 for hardness measurement of high-alloy steels,

e for hardness measurement of nonferrous metals.
The DynaMIC is available in two versions:

¢ Basic version

» Data Logger version

As opposed to the Basic version, the Data Logger ver-
sion has additional functions for data storage:

You can store readings in the instrument in order to

subsequently print them out via a connected printer or,
using special software, transfer them to a PC. With the
additional Memory Card you have access to almost un-

e
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Information on this manual

Introduction

limited storage possibilities and flexible data process-
ing.

The DynaMIC is a hardness tester that operates ac-
cording to the rebound method. In this method, an im-
pact body is impelled against the test surface by
spring force; impact and rebound phase velocities are
measured in a non-contact mode, and the hardness
value is calculated from these two readings. The
measured hardness value is instantly digitally dis-
played; moreover, a high reproducibility of the test re-
sults is ensured.

We are constantly working on further development of
our instruments. Therefore we hope that you appreci-
ate our right to carry out technical changes.

Your nearest Krautkramer Sales Center is ready to
help you concerning service questions. n addition to
this, you can contact our After-Sales Service or Ser-
vice Center at our company direct. You will find the ad-
dresses in Chapter 13.2.

1.2 Information on this manual

In the following you will find information about how to
use this manual.

Attention:

Please read these instructions through carefully in
order to be able to operate all DynaMIC functions
quickly and reliably.

This will enable you to take full advantage of the in-
strument’s function range. At the same time, you will
also avoid malfunction and operating errors which, in
turn, would cause incorrect test results. In the long
run, these errors could lead to injuries to persons or
material damages.

Important information

Even if you have experience in hardness testing, you
must always observe the information given in Chap-
ters 1.4 and 1.5. Chapter 1.4 contains important limita-
tions and conditions for hardness testing (training of
the operator, knowledge of the special technical re-
quirements and limits of testing, selection of the suit-
able test setup). In Chapter 1.5 you will find detailed
information about hardness testing with the DynaMIC.

Krautkramer DynaMIC
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Information on this manual

It is absolutely necessary that you pay attention to this
information in order to ensure correct measuring re-
sults.

Please always look up in Chapter 14 to see if there
are any current changes. This chapter describes cor-
rections which have been added at short notice and
which are not yet included in the general manual. If
there are no additional corrections, the chapter re-
mains empty.

The operation of the DynaMIC is easy and quick to
learn. In order to be able to use the instrument as
quickly as possible, you should familiarize yourself
with the preparation as well as the basic functions of
the DynaMIC. To do this, read through the following
chapters carefully:

Chapter 3 Preparations for operation

Here you will find all the preparatory steps necessary
for the application of the instrument.

Chapter 4 Basics of operation

This gives you a survey of the DynaMIC’s operational
concept and an overview of a few important steps
which occur again and again during operation.

Chapter 5.1 Hardness measurement

All operation steps required during the measurement
procedure are shown here.

Chapter 5.2 Data storage (only for DynaMIC DL)

The Basic version DynaMIC does not have these func-
tions. You learn how to store data, and how to view,
edit and delete stored data. Using the special Memory
Card you can also reload stored instrument settings
into the DynaMIC DL.

Chapter 6 Configuration

This gives you information about additional possi-
bilities concerning instrument adjustment.

Chapter 7 Documentation (only for DynaMIC DL)

You can document the measured values via a con-
nected printer or transfer them to a computer using
special software and further evaluate them there.

Various possibilities are available for your printouts.

Chapter 11 Interfaces and peripherals
(only for DynaMIC DL)

In this chapter you learn everything you need to know
about connecting the DynaMIC to a computer or
printer. You can remote control the instrument via a
computer.

1-4 Issue 05, 07/97
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Introduction

Chapter 12 The rebound hardness testing method

The appendix supplies you with information that goes
beyond the actual operating instructions and deals
with facts about conversion of hardness values into
other scales, rebound method, treatment of the test
material as well as statistical evaluation of the meas-
urement results. In addition to this you will find a proce-
dure description for producing your own specific
conversion tables for materials.

1.3 Layout and presentation of this
manual

In order to make it easier for you to use this manual,
the operation steps, listings, notes etc. are always put
in the same form. In this way you will be able to
quickly find individual information.

The operation steps of the individual functions are al-
ways completely described so that you are immedi-
ately able to work with the function that you require.

Operation steps
The operation steps are shown in the following way:

Listing
Listing is marked as follows:
s ...

Note and attention symbols

You will find the following symbol when there is some-
thing special to be observed concerning instrument
operation:

" Note: ...

Any information required for a reliable and error-free
operation of the instrument is found under the follow-
ing symbol:

A Attention: ...

Krautkramer DynaMIC
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Conditions for hardness testing

1.4 Conditions for hardness testing

The present operating manual provides you with all
the essential instructions for the operation of the Dy-
naMIC. In addition to this, there are a series of factors
which affect the test results. As a description of these
factors would extend beyond the scope of this manual,
let us only describe the three most important condition-
s as follows:

« training of the operator

» knowledge of the special technical requirements
and limits of testing

o selection of the suitable test setup

Training of the operator

For the reliable application of a hardness tester, ade-
quate training in the field of material testing is required.

Adequate training means, for example, sufficient
knowledge about:

¢ Hardness testing on metallic materials.

o Effects of material properties, especially of the ma-
terial structure, on the hardness test and the selec-

tion of a suitable hardness test setup connected
with it.

o The problems of comparability of different hard-
nesses such as Vickers, Rockwell and Brinell.
¢ Effects of surface finish on the hardness value.

e Effects of the test load on the determined hardness
value.

Please don’t forget to also read the instructions in
Chapter 1.5.

/\ Attention:

Insufficient knowledge of the above mentioned
factors can cause incorrect test results and could
thus have unforseeable consequences.

03" Note:

Krautkramer also offers training courses for hardness
testing. To obtain more information about these train-
ing courses, please call us at: (49)-2233 - 601 344.

1-6 Issue 05, 07/97
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Technical test requirements

Every hardness test is subject to certain technical re-
quirements. The most important are:

¢ determination of the scope of testing

selection of a suitable testing technique
consideration of the material properties
determination of the evaluation limits

Selection of a suitable test setup

It is the task of the person responsible for the test to
fully inform the operator about the technical test re-
quirements. In addition to this, a clear and complete in-
terpretation of the corresponding test specifications is
urgently required.

Information about the test method and test specifica-
tions are, amongst others, obtainable from different in-
stitutes, industrial companies and authorities.

1.5 Important notes on hardness
testing with the DynaMIC

In the following you will find a summary of the most im-
portant technical test requirements that you always
have to comply with to ensure correct measurements.

Test material

The surfaces must always be free of any impurities
(oil, dust, etc.) and rust.

The surface roughness (peak-to-valiey-height) should
not exceed 10 micrometers. Polish all rougher sur-
faces, for example using our grinding set MIC 1060
(please refer to Chapter 2.2 Recommended acces-
sories).

Test objects weighing at least 5 kg can be tested with-
out any additional supports; test objects weighing less
need a base support onto which they have to be fixed.
Please use large, unyielding metal supports for this
purpose.

The test objects should have a wall thickness of at
least 20 mm. The UCI instrument MIC 10 is recom-
mended for test objects with a thinner wall thickness.

Krautkramer DynaMIC
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Important notes on hardness testing with the DynaMIC

/\ Attention:

Any yielding or springiness of the test objects can
cause measurement errors! Please also refer to Chap-
ter 12.3.

Rebound method

The rebound method is a dynamic method with a very
high reproducibility of the measurements. The re-
bound method does not replace the classical hard-
ness testing according to Brinell or any other
standardized methods, but it forms a quick and re-
liable complement to it.

In this method, the remaining energy of an impact
body after the rebound from the material surface is
measured. Please note that the loss of energy oc-
curred also depends on the mechanical properties of
the material in question, i.e. mainly on its Young’s mo-
dulus of elasticity.

The direct comparison with the results from stand-
ardized hardness measurements according to the ma-
terial samples is therefore imperative for the
evaluation of the measurement accuracy of the re-
bound method. This means:

/\ Attention:

It is absolutely necessary that you calibrate your Dy-
naMIC to the material under test on the basis of the in-
ternal material groups.

For this purpose, the calibration only has to be carried
out once since you can easily store and recall or set a
calibration.

The material group for low-alloy or unalloyed steel is
preset in the instrument as a default setting. You
should check this calibration from time to time (please
refer to Chapter 9.1 Check function)

For more details on the rebound method, please also
read Chapter 12.1.

/\ Attention:

You should not carry out a hardness measurement
twice at the same test position, otherwise measure-
ment errors could occur due to surface hardening. The
distance between the test positions should be at least
3 mm.

1-8 Issue 05, 07/97
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Conversion of hardness values

The conversion of the HL value into standard hard-
ness scales is carried out, depending on the material
group, on the basis of defined conversion tables. The
conversion into tensile strength values is made accord-
ing to DIN 50 150.

You should only carry out conversions if

¢ the specified test method cannot be applied (e.g. be-
cause there is no suitable test instrument)

e it is not possible to take the required samples for
the specified test method.

Please observe the restrictions for conversion in DIN
50 150. For more details, please read Chapter 12.2.

/\ Attention:

Wrong calibration and unacceptable or illegal con-
versions can cause grave errors in the interpreta-
tion of measurement resulit.

Protection against moisture

/\ Attention:

Only use the DynaMIC DL (Data Logger version with
board slot) in a dry environment and only clean it with
a dry cloth.

Parallel use of the Memory Card on the
MIC 10 and DynaMIC

/\ Attention:

If you are working both with the DynaMIC and with our
UCI hardness tester, MIC 10, please pay attention to
the following when using the Memory Card:

Up to software version 01.01.05 of the MIC 10, a Mem-
ory Card that you have written using the DynaMIC will
be overwritten by the MIC 10 without any warning. All
stored data are lost.

As of software version 01.01.06 of the MIC 10, an
error message is displayed when using a DynaMIC
Memory Card: the data cannot be read or overwritten.
You can decide whether or not you want to delete the
data. This also applies in the reverse case when work-
ing with the DynaMIC and using a Memory Card writ-
ten by the MIC 10.

Krautkramer DynaMIC
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Scope of supply and accessories

This chapter informs you about the available accessories for the DynaMIC (basic and DL version).
It describes

» accessories included in the standard package

* recommended accessories

e spare parts requirements
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Scope of supply Scope of supply and accessories

2.1 Scope of supply

Product code symbol Description
S e
DynaMIC D Portable rebound hardness tester with digital display including
impact device Dyna D and hardness reference block MIC G38
with indication of measured value in HL, HV, HS, HB, HRB,
HRC, N/mm? 34 658

or:

DynaMIC D-DL as above; in addition:
Standard equipment includes interface for the
connection to a printer or computer as well as a
data logger with card reader and memory card 34 659

or:

DynaMIC E Portable rebound hardness tester with digital display including
impact device Dyna E and hardness reference block MIC D 62
with indication of measured value in HL, HV, HS, HB, HRB,
HRC, N/mm? 34 662

or:

DynaMIC E-DL as above; in addition:
Standard equipment includes interface for the
connection to a printer or computer as well as a
data logger with card reader and memory card 34 663

Krautkramer DynaMIC Issue 05, 07/97 2-3



Scope of supply and accessories Scope of supply

Product code symbol Description Order no.

R . -

Portable rebound hardness tester with digital display including

DynaMIC G

impact device Dyna G and hardness reference block MIC G38
with indication of measured value in HL, HV, HS, HB, HRB,
HRC, N/mm? 34 660
or:
DynaMiC G-DL as above; in addition:
Standard equipment includes interface for the
connection to a printer or computer as well as a
data logger with card reader and memory card 34 661
each including:
DynaMIC Basic instrument 34 247
or:
DynaMIC DL Basic instrument with data logger 34 358
Dyna D Impact device with 3mm (0.1") tungsten-carbide
spherical test tip 34 248
or:
Dyna G Impact device with 5mm (0.2") tungsten-carbide
spherical test tip 34 549
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Scope of supply Scope of supply and accessories

Product code symbol Description Order no.
i S Gt R s
or:
Dyna E Impact device with diamond test tip 34 588
Dyna 50 Connecting cable for impact device 34 329

Test attachment & 13.5 mm (0.5") for Dyna D and Dyna E 34 656

or:
Test attachment & 50mm (2.0") for Dyna G 34 656
Cleaning brush for Dyna D and Dyna E 34 634
or
Cleaning brush for Dyna G 34 618

MIC D 62 Hardness reference block 620 HV100 for Dyna D and Dyna E 34 393
or:

MIC G 38 Hardness reference block 380 HV100 for Dyna G 34 631
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Scope of supply and accessories Scope of supply

Product code symbol Description Order no
& & e

TZ1-2 1 set (2 pieces) of dry cells 34 107
Transport case 17 424

G Bottle of couplant (100 cm3) 29 017
Operating instructions in German 28 595
Brief operating instructions in German 28 599
or as an alternative:
Operating instructions in English 28 597
Brief operating instructions in English 28 600
only for DynaMIC DL:

MIC 1000 Memory card (1 piece) 34125
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Recommended accessories

Scope of supply and accessories

2.2 Recommended accessories

Product code s

ymbol

Description

Dyna 40 Instrument carrier and prop-up stand 34 526
TZ1-2 1 set (2 pieces) of AIMn batteries 34 107
NiMH 1-2 1 set (2 pieces) of NiMH cells, rechargeable 34109
MIC 1090 Quick charger for NiMH and/or NiCd batteries 34 212
MIC 300 Technical book on hardness testing 28 837
MIC 1060 Grinding set for surface treatment 34 380
Dyna 41 1 set (5 pieces) of test attachments for cylindrical surfaces 34 536
Dyna 42 1 set (5 pieces) of test attachments for spherical surfaces 34 539

Only for DynaMIC DL:
TGDL/PC Data transfer cable 13 647
GCH 1 Adapter (Gender Changer) for the connection of the TGDL/PC

cable to a serial printer 13 648
GCH 2 Adapter (Gender Changer) for the connection of the TGDL/PC

cable to a serial printer Seiko DPU 411 17 776
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Scope of supply and accessories Spare parts requirements

Product code symbol

Description Order no.

=

DynaSoft Software for generation and storage of conversion tables

for material groups 34 897
MIC 230 W Software for data logger storage,

generation of a calibration table (Windows) 33930

each including operating instructions (German/English) 28 535
MIC 1000 Memory card (1 piece) 34125
MIC 1001 1 set (5 pieces) of memory cards 34 126

2.3 Spare parts requirements

Impact body D, new 34 443

Impact body G, new 34 596

Impact body E, new 34 593

Impact body D or impact body E, replacement in exchange

by Service Department 34 572
MIC D 62 Hardness reference block 620 HV100 34 393
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Spare parts requirements

Scope of supply and accessories

Product code symbol

e e

Descl

ription Order no.
e = — S

e

MIC D 62-MPA Hardness reference block 620 HV100, MPA certified 34 573
MIC G 38 Hardness reference block 380 HV100 34 631
MIC G 38-MPA Hardness reference block 380 HV100, MPA certified 34 657
Dyna 50 Connecting cable for impact device 34 329
Cleaning brush for Dyna D or Dyna E 34 420
Cleaning brush for Dyna G 34 618
Standard test attachment for impact devices D and E 34 312
Test attachment for impact devices D and E, & 13.5 mm (0.5") 34 656
Test attachment for impact device G 34 569
Test attachment for impact device G, & 50 mm (2.0") 34 634
ZG Bottle of couplant (100 cm3) 29017
Krautkramer DynaMIC Issue 05, 07/97 2-9
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Preparations for operation Battery supply
In order to prepare the DynaMIC for operation, you — Insert the batteries, observing the correct polarity
must carry out the following: (this is marked in the battery compartment).

o check the battery supply — Screw the cover back onto the battery compartment.

e connect the impact device

3.1 Battery supply

The DynaMIC is operated with batteries or accumula-
tors. For this you need two 1.5V AA (Mignon) batteries:

e non-rechargeable (AIMn) or

¢ rechargeable (Nickel-Cadmium or Nickel-Metal-Hy- Battery
dride). compartment

We recommend the use of Nickel-Metal-Hydride bat-
teries because the operation time is increased by 60%

The use of batteries or accumulators

You can insert batteries (AIMn) or accumulators
(NiCd, NiMH) into the battery compartment.

— Loosen the screws on the battery compartment (e.g.
with a coin).

— Open the battery compartment.

Vor Inbetriebnahme

Bedienungsanleitung
/ lesen

Before operating
read manual

Hurth

Krastivdmer GmbH & Co

Made in Germary

Typ

Ne.

Velt

[ v

Nennfrequenz

kHz

®

®
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Connecting the impact devices

Preparations for operation

=" Note:

If you are not going to use the instrument for a longer
period of time, remove the batteries from the compart-
ment!

When the battery voltage is too low, the following sym-
bol will appear on the DynaMIC display as soon as

3.2 Connecting the impact devices

In order to prepare the DynaMIC for operation, you
have to connect the suitable impact device.

The following impact devices are currently available:

, . . e DynaD

you switch on the instrument: Standard im- .

pact device

for most ma-

terials

e DynaG
If this symbol appears, you should immediately ex- ;mpaclf[ ddtew;:e
change the batteries. The DynaMIC is automatically obr- sotl es G
switched off if the batteries are too low in order to guar- 0 J?.C S ef.g_
antee reliable measurement operation. S.i«::]sg?gs, or- .
Y

When measurements are made at remote locations, a e Dvna E @
spare set of batteries should always be kept available. yna .

Impact device
For further information regarding batteries and accu- for the hard-
mulators, please read Chapter 8.1. ness range

over 650 HV E_
3" Note:
Used or defective batteries are special refuse and ¢ y
must be disposed of as provided by the law!
Krautkramer DynaMIiC Issue 05, 07/97 3-3



Preparations for operation

Connecting the impact devices

A Attention:

The impact device Dyna G may only be used up to a
test material hardness of max. 650 HB, otherwise the
impact body could be destroyed.

A larger test attachment (diameter 50 mm) is available
for the impact device Dyna G for a more stable meas-
urement on large, flat workpieces.

If you are measuring test objects with curved surfaces,
you can use different test attachments - for radii rang-
ing from 10 to 30 mm each - in order to improve the

positioning of the impact devices Dyna D and Dyna E:

+ Dyna 41 Test attachment set for cylindrical and
hollow-cylindrical surfaces

+ Dyna 42 Test attachment set for spherical and
hollow-spherical surfaces

A Attention:

When using attachments with the diameters R 10-15
and R 14,5-30 please note the following in order to
load the impact device: Do not tension the impact de-
vice by pressing the loading tube "in the air" but by
pressing it against your finger for example or by plac-
ing the impact device on the surface of the test object.

Make certain that you position the impact device at an-
other point when intending to measure (surface harde-
ning).

The DynaMIC is switched off.

— Connect the cable to the impact device socket by
observing the red markers.

O

DYNA D
&® s
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Connecting the impact devices

Preparations for operation

— Srew on the suitable test attachment if necessary,
e.g. when measuring curved surfaces.

- Connect the plug of the impact device to the connec-
tor socket on the DynaMIC.

oo
==l (@)

£ .

Connector socket
for the impact device

— Switch on the instrument.
The DynaMIC is now ready for operation.

=X~ Note:
Always switch off the DynaMIC when plugging-in or re-
placing the impact device.

You will find all key functions (e.g. switching on and
off) in chapter 4.2.

Krautkramer DynaMIC Issue 05, 07/97
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Display

It is absolutely necessary that you read through the fol-
lowing chapter before working with the DynaMIC. It
contains information about:

o display
¢ keypad

o operational concept with the operating steps which
you will need time after time

¢ using the impact device

4.1 Display

Cal Tw Lo Hi ¥ HLHS
_oooos
X 0L

RB
CAL MEAS K — Nimm?

The display consists of the following fields:

Measured value display

The measured hardness value is displayed in large
digits in the middle. This field also displays the adjust-
ment values, error codes and text.

HL
HS
HB

HV
The hardness scales to be selected are HRC

displayed to the right of the measured value. ygp
N/mm2

Hardness scales
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HL Leeb Display of settings

:g 2225 The currently active settings of the DynaMIC are dis-
HV Vickers played in the field above the measured value:

HRC Rockwell C
HRB Rockwell B
N/mm? Tensile strength

Status displays

The current status of the DynaMIC is displayed in the
field below the measured value:

Calibration Low battery
variation vol‘tage
bAtTA) CAL MEAS K2
Data Logger Instrument
or Memory Card ready for
active measurement

impact device Materal Upper alarm
contact groups threshold

| I

! Cad Tm Lo Hi ¥

| | |

Calibration Lower alarm Display
threshold backlight

On the left next to the measurement value:
[

x Average reading

=" Note:

You will find an overview of all display symbols on the
foldout page.

Krautkramer DynaMIC
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4.2 Keys

The following table gives a general survey of keypad
operation of the DynaMIC. However, you should also
read the description of the individual operation steps in
Chapter 5.

Key

Description

MODE

Turn on DynaMIC /
Select next level or
next program step

Set (increase) values /
Selection between display of single
reading and average reading

Set (decrease) values /
Selection of required hardness scale

Key Description
TiE]l | Access to active measurement set /
MEM] | Only DynaMIC DL:
Access to stored measurement sets /
Printout of data /
Transfer of data to the PC
Turn off DynaMIC
MODE
+
EXIT
C Configure DynaMIC
+
MODE

4
C

Delete readings and settings/
Delete error messages /
Reset function to default setting

Close measurement set /

EXIT| | Store measurement set (Version DynaMIC
DL/
Return to MEASUREMENT level
4-4 issue 05, 07/97 Krautkramer DynaMIC
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4.3 Operational concept

3" Note:

Unfold the foldout page. There you will find an over-
view of the operator control levels that will always offer
you quick orientation help if you have any operating prob-
lems.

The MEASUREMENT level

After turning on, the DynaMIC automatically switches
to the MEASUREMENT level: the instrument is ready
for measurement.

This status is indicated by "MEAS" on the display. The
measured value is immediately displayed after a meas-
urement has been made.

Keys (4] and [¥] in the MEASUREMENT level

In this level, you can alternately switch between indica-
tion of the measured single value and the current arith-
metic mean (X before the reading) with [«].

Use [¥] to select the required hardness scale (dis-
played to the right of the reading).

Changing between levels

With = you can switch from MEASUREMENT to SET
level. A direct return to the MEASUREMENT level can
be made from any function

— by pressing
— by simply carrying out a measurement.

SET level

A number of sublevels are used for setting instrument
parameters:

calibration

calibration value

material groups

lower (Lo) alarm threshold
upper (Hi) alarm threshold
display backlight

You can select these individual functions one by one
with [rosd,
Keys (4] and [¥] in the SET level

In these functions you are able to change the settings

with [«]i=].

Krautkréamer DynaMIC

Issue 05, 07/97 4-5



Basics of operation

Operational concept

Variation of settings

You have the following adjustment possibilities with
functions having a large range (e.g. calibration value):
Variation by 1 step

— Shortly press [4] or [+].
The setting is increased or decreased by 1.

Accelerated or decelerated setting

— Keep [4] or [¥] pressed.
The setting is accelerated.

— If, during the accelerated setting, the opposite arrow
key is pressed, i.e. with («] pressed the (¥] key is
used or vice versa, the setting is decelerated.

— As soon as you release the opposite arrow key, the
setting will be accelerated again.
Setting over a large range

If you have to bridge large ranges, you can also
change the setting in large steps.

— Keep [4] or [¥] pressed and simultaneously press [,

Resetting set functions

In the SET level you can reset all functions back to
their default setting after you have changed them:

— Select the function and press [(].

33> Note:

The functions Hi and Lo alarm thresholds are not
reset to their default settings but switched off.

Function blocking

In order to increase the operational reliability of the
DynaMIC, you can switch off certain functions or in-
hibit their variability if you do not usually require them
for your measurements:

Switching off

¢ all hardness scales except the one required
» data storage function (Version DynaMIC DL)
¢ Memory Card (Version DynaMIC DL)

Inhibit variation of

e calibration
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¢ material groups
e upper (Hi) and lower (Lo) alarm threshold

Please refer to Chapter 6 Configuration for operation
of this blocking function.

4.4 Handling the impact device

Make sure that you are using the suitable impact de-
vice with the appropriate test attachment for your appli-
cation (please also refer to chapter 3.2).

A Attention:

The impact device Dyna G may only be usedup to a
test material hardness of max. 650 HB. Otherwise the
impact device may be destroyed.

— Turn on the DynaMIC with fed.

— Load the impact device by pushing the loading tube
all the way through to the limit stop and by moving it
then slowly back to the start position again.

— Place the impact device vertically onto the test sur-
face an press it slightly against the surface with one
hand.

— Press the release button on top of the impact device
with the index finger of your other hand.
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As soon as the impact body touches the test surface,
Release button the contact symbol appears on the display: !

An acoustic signal indicates that the measurement
has been carried out.

The impact device can be lifted off. Please do not load
the impact device at the actual test position but at an-
other point (e.g. table or another position on the test
object). Having done this, place the impact device at
the measurement position for a further measurement.

A Attention:

Do not place the impact body twice at the same test
position, otherwise measurement errors may occur
due to surface hardening. The distance between the
test positions should be at least 3 mm.

| — Loading tube

-

DYNA D
34248
XX%X

Attachments Dyna 41 and Dyna 42

The attachements Dyna 41 and Dyna 42 enable better
positioning of the impact devices Dyna D and Dyna E
on curved surfaces. The test attachments have a
special geometry due to the direction independance of
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the DynaMIC. When using attachments for cylindrical
surfaces R10-15 and R14.5-30 as well as for spherical
surfaces R10-15 and R14.5 -30 please note the follow-
ing:

Do not tension the impact device by pressing the load-
ing tube "in the air" but by pressing against your finger
for example or by placing the impact device on the sur-
face of the test object. Make certain that you position
the impact device at another point when intending to
measure (surface hardening).

This applies only to the attachments with the above
diameters.

Krautkramer DynaMIC Issue 05, 07/97
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Hardness measurement

5.1 Hardness measurement

The following chapter tells you how to make hardness
measurements with the DynaMIC and informs you
about the major adjustments that you can carry out.

If you wish to carry out measurements on low-alloy or
unalioyed steels, there is no need to adjust the instru-
ment because the DynaMIC is adjusted to this ma-
terial group as default setting.

However, you must select the corresponding material
group in each case or carry out an instrument calibra-
tion if you wish to measure high-alloy steels or ma-
terials such as non-ferrous metals. In this respect,
please refer to Measuring other materials, page 5-15.
The actual measurement and adjustment (hardness
scale, alarm thresholds) processes are basically the
same in both cases.

Turning on the instrument and reading off
the software version number
— You can turn the DynaMIC on with fe.

The DynaMIC automatically carries out a system self-
check. The following is then displayed for about 2 sec-
onds:

Cal Tm Lo Hi HLHs Cal Tn Lo Hi HL
_ (g

— HS
— (rirq
X (4 ml X

Nimm? Nimm?

Basic version Data Logger version

In the middle of the display you can see the software
version code of your instrument. The last three digits
of the version number are displayed, e.g.: 01.01.00
(the first digits are hardware identifiers that you do not
need to identify your instrument).

L indicates the Data Logger version as active instru-
ment version. Additionally, you see the hardness
scales on the right and the display symbols at the top
of the display.

=" Note:

If there is a system error, this will be indicated by an
error code in the display. You will find a breakdown of
error codes in Chapter 9.2 Troubleshooting.
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If an impact device is connected, the DynaMIC will
subsequently display for about 1.5 seconds the total

number of measurements carried out using this impact

device, for example:

This display always gives you an overview of the
status of the corresponding impact device. You can
read more about this in Chapter 8. Maintenance and
Servicing.

[I=3" Note:

You can reset this display to 0 by:

— pressing [ ] while the total number is being dis-
played.

The display flashes.
— Press [(] one more time.

The counter is reset to 0.

After that, the instrument will give a short signal tone
indicating that it is ready for measurement:

HL
- i
X L

MEAS

This status of the instrument is indicated by MEAS on
the display.

If there is no impact device connected, the contact
symbol on the left of the display will flash:

I Note:

If the Data Logger version is being used and the Data
Logger is activated or a Memory Card is inserted, this
is indicated by the following status symbol in the dis-

lay:
pay DATA

The settings of all function values are the same as be-
fore the instrument was turned off.

Krautkramer DynaMIC
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3" Note:

If a Parameter Card is inserted when turning on the
DynaMIGC, all instrument settings will automatically be
loaded from there into the instrument. Please refer to
page 5-30.

Turning off the instrument

You can turn off the DynaMIC using a key combina-
tion.

— Simultaneously press (=4 and 1.
The set function values are saved.

Automatic instrument switch-off

The DynaMIC will automatically switch off after 3
minutes of non-operation, i.e. no measurements or set-
tings have been carried out.

This saves energy and increases the service life by
avoiding unnecessary current consumption.

Setting the display backlight
You can set the display backlight.
— Press |4 until the following indication is displayed:

— You can switch on the display backlight using (4] or

.

— Press [ or [e] if you wish to return to the MEAS-
UREMENT level.

The display backlight is automatically switched off
after a certain period of time if you have not carried
out any measurements or adjustments. You can deter-
mine this period of time yourself (5 to 60 seconds).
Please refer to Chapter 6 Configuration.

3> Note:

The operating time decreases when the display back-
light is used!

5-4 Issue 05, 07/97

Krautkramer DynaMIC



Hardness measurement

Operation

Selecting the measured value display

In your measurements you can select between the dis-
play of single readings or the display of the current
arithmetic mean calculated from continuous readings.
You can change the display at any time, even during
the measurement.

— Select the MEASUREMENT level.
— Use [«] to switch between the two alternatives.

If you select the setting Average reading, you will see
X displayed before the reading.

HL
_ F {
X L

MEAS

Selecting the hardness scale

The default scale for the display of measurement re-
sults is HL (Leeb hardness corresponding to the re-
bound method).

In addition to this, you can have the measured hard-
ness values displayed in the following hardness scales:

e HS Shore

e HB Brinell

e HV Vickers

e HRC Rockwell C

+ HRB Rockwell B

e Nmm? Tensile strength

Select the MEASUREMENT level.

The currently active hardness scale (e.g. HL) is dis-
played behind the measured value.

You can select the hardness scale (by scrolling
through) in the above sequence.

— Press [+].

The newly selected hardness scale is indicated in the
display.

Krautkrdmer DynaMIC
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You can select another hardness scale also during the
measurement process. The displayed reading is then
converted; the set alarm thresholds (see following
page) are also converted according to the new hard-
ness scale.

=" Note:

You will find more information on conversion in Chap-
ter 12.2 Conversion of hardness values.

" Note:

If the displayed reading is outside the range of the
newly selected hardness scale, the message OFL
{Overflow) or UFL (Underflow) will be displayed and
the hardness scale indication will flash.

— Select another hardness scale or press [ (| twice in
order to delete the reading.

After the hardness scale has been changed, the set
thresholds are deactivated if the corresponding range
is exceeded.

Setting the alarm thresholds

This function is useful for identifying measured values
which exceed or fall below defined limit values. You
can set an upper and a lower alarm threshold in order
to obtain a visual and acoustic alarm signal whenever
these tolerances are exceeded.

Lower alarm threshold

Press (=] until the function LO (lower threshold) ap-
pears on the display:

Lo
i
() )

OATA

— [4] [¥] sets the alarm threshold.

It is displayed in the same hardness scale as selected
in MEASUREMENT level, for example:
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OATA

Lo HL
S

If a measured value falls below the set alarm threshold

during the measurement process, a signal tone is
given twice and a flashing LO symbol will appear on

the display.

Upper alarm threshold

— By pressing | one more time you go from the func-
tion LO to the function HI (upper alarm threshold).

Hi
N

DATA

— Set the upper alarm threshold with 4] (], for
example:

Hi HL
Ly ()1

DATA

The setting is made in the same hardness scale as
was selected in MEASUREMENT level.

5-7

Krautkramer DynaMIC

Issue 05, 07/97



Operation
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If a measured value exceeds the set alarm threshold
during the measurement process, a signal tone is
given twice and a flashing HI symbol will appear on
the display.

=" Note:

You can switch the alarm threshold off again by select-
ing the corresponding function and pressing [].

3" Note:

The set alarm thresholds are automatically converted
into the corresponding new values when the hardness
scale is changed. The alarm thresholds are deacti-
vated if the range is exceeded.

A Attention:

It is imperative that the settings of the alarm threshold
be checked or readjusted in the following cases:

« if the material group setting has been changed

« if the conversion type (DynaMIC, ASTM E 140,
DIN 50 150) has been changed

« if the impact device has been changed.
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Carrying out the measurement

You can make measurements on low-alloy or unal-
loyed steels directly with the default setting of the in-
strument - i.e. without selecting another material group
- because the material groups are preset to low-alloy
or unalloyed steels.

— Make sure that the impact device is connected to
the DynaMIC.

— Turn on the instrument.

— When the instrument is already turned on, you are
able to carry out the measurement from any func-
tion without having to select the MEASUREMENT
level beforehand.

— Select the required measured value display (single
reading or average reading) and the hardness
scale, and set the alarm thresholds if necessary.

— Push the loading tube of the impact device all the
way through to the limit stop and place the impact
device vertically onto the test material.

— Press the release button.

The tip of the impact body is impelled against the ma-
terial surface and rebounds from there. The contact
signal on the display shows the moment of impact.

An acoustic signal indicates the end of the measure-
ment.

The measured hardness value is displayed.

In most cases you will carry out a series (a set) of
measurements and not single measurements.

— Position the impact device to another point on the
test material and carry out a further measurement.

/\ Attention:

In this connection, please make sure that you do not
place the impact device twice at the same test posi-
tion, otherwise measurement errors may occur due to
surface hardening. The distance between the test posi-
tions should be at least 3 mm.

Moreover, do not load the impact device at the actual
test position but at another point (e.g. or another posi-
tion on the test object).

— Using [] you can alternately switch between single
reading or average reading.

— You can close a measurement set by pressing (.

If you are working with the DL version of the DynaMIC
and if the Data Logger is activated, the measurement

Krautkramer DynaMIC
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set is now stored and the number of the measurement
set is displayed (please refer to Chapter 5.2 Data Stor-
age).

— Press [ to return to the MEASUREMENT level or
carry out a new measurement straight away.

Deleting the last measured value

You can delete a critical single reading without abort-
ing the measurement set.

— Press [(].

The value measured last flashes. It appears on the dis-
play even if you have selected the average display
mode.

— Press ((] again.

The reading is deleted. At the same time, the average
is automatically recalculated. This is displayed if you
have selected the display mode Average.

You can repeat this sequence with each last reading
until all readings have been deleted.

I3 Note:

As long as the display is flashing, you can still abort
the delete process by

— simply carrying out a further measurement or

— pressing [»1] to close the measurement set.

Viewing the last average reading

You can also recall the last calculated average after
termination of a measurement set.

Due to the fact that the last settings are always saved
in the instrument, the average reading is also saved
within the scope of the calibration setting.

— Press [,

The average reading of the last measurement appears
on the display.
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Viewing measurement set and deleting
any reading

You can view the active measurement set during the
measurement. However, this only applies if you have

not yet closed the set with (],

I3 Note:

With the DL version of the DynaMIC you have access
to measurement sets already stored. Please read
Chapter 5.2 Data storage.

The display shows single readings as well as their
total number, readings exceeding the threshold, abso-
jute relative standard deviation and the current aver-
age reading. You have the possibility to directly select
and to delete a single reading. The average and stand-
ard deviation is then recalculated.

The basic procedure

You obtain this function via B; select all the individual
steps one by one in the order described below using

teed. If you wish to abort the function and to continue

your measurement, press |1 or simply carry out an-
other measurement.

The following status indication flashes on the display

with all steps of this function in order to indicate that
you have interrupted the measurement and that you

can continue:
MEAS

Viewing the readings
— Press (.

3> Note:

If DynaMIC DL is used and data storage is active, the
current file number is displayed at this point. Press the

(eod-key.
The previous number of readings appears on the dis-
play:

MEAS

Example: 5 previous readings

Krautkramer DynaMIC

Issue 05, 07/97 5-11



Operation

Hardness measurement

— Press fod.

The current absolute standard deviation appears on
the display:

MEAS

You can view the relative standard deviation (in per-
cent) by pressing (4] or [+]:

MEAS

Using [4] or [¥] you can toggle between both displays:

More information on standard deviation you will find in
chapter 12.4.

~ Press [,

The first reading of the active measurement set ap-
pears on the display:

HL
N B

You can now view the individual readings in the meas-
urement sequence:

— You can scroll through the measurement set with
=)
Using [¥] you are able to recall the readings conse-
cutively up to the last one.

The end of the measurement set is indicated by a
signal tone.

— You can scroll back with (a].

If you have set alarm thresholds for your measure-
ment, their violation by the recalled reading will be indi-
cated by a flashing LO or HI symbol.
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Deleting readings

You can delete any displayed reading. The average
will then be recalculated.

— When the display shows the reading that you wish
to delete, press (¢].

The displayed reading flashes.
— If you press [ | once again, the reading is deleted.
This is indicated on the display as follows:

MEAS

After this, the next reading of the measurement set is
displayed.

Cancelling a deletion
You can retrieve the deleted reading.

— Scroll through the measurement set with ()] until
the indication for the deleted reading reappears on
the display:

— Press [CJ.

The deleted reading appears on the display and
flashes.

— Press (] once again.

The reading is now retrieved.

Krautkrdmer DynaMIC
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Direct selection of a reading from the measure-
ment set

— If you press e again, the index (position in the
measurement set) of the reading last selected will
be displayed:

— Use [4][@] to select the index of the reading that you
wish to be displayed.

— Then press =]
The selected reading appears.
— Press [« again.

The index of the reading that was last selected reap-
pears.

Displaying the average reading

— If you press [ again, the current average reading
of the measurement set will appear.

If you wish to view the measurement set once again:
— Press fod,

You will return to the first step within the function (num-
ber of previous readings).

If you wish to exit the function:

— Press (1] or simply continue with your measure-
ment.
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Measuring other material

If you wish to carry out measurements on high-alloy
steels or other materials, e.g. nonferrous metals, then
you must adjust the DynaMIC to the required material.

To do this, select the suitable material group from the
9 available ones in the DynaMIC (please refer to the
overview opposite). For precision measurements, you
must then carry out a calibration for accurate adjust-
ment.

For calibration you will need a test piece made of the
same material having a known hardness. In the
course of the calibration process, you determine the
calibration value which you will need for further meas-
urements on this specific material.

The calibration value is an additional value that makes
a subsequent change of the calibration setting easier.
As the calibration value has no physical relation, it has
no designation either.

Due to the fact that you can directly enter this calibra-
tion value, you only need to carry out the calibration
once for a certain material.

Selecting a material group

The following 9 material groups are available (depend-
ent from the used impact device, refer also to page 12-5) :

Impaci dev.

No. | Material group

1 Low-alloy/unalloyed steel and DE G

cast steel

m

Tool steel

Corrosion-resistant steel

1)

Gray cast iron

Spheroidal graphite cast iron

Aluminium cast alloys

Brass

Bronze

wlo|N|lo|la|~]|w]|N
O|j0|]0O(0|(0O0C!O|0O|0O
1)

Copper wrought alloys

03" Note:

For material group 1 you can also make the conver-
sion according to DIN 50 150 or ASTM E 140.
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Please refer to chapter 6, page 6-5, on this. For more
information on conversions, please read chapter 12.2
Conversion of hardness values.

=" Note:

With numbers 10-14 you are able to allocate your own
material groups. Refer to chapter 12.5.

First you have to select the suitable material group
from the available ones:

— Press the =g key to go to the Set level and to obtain
the function material groups there (indicated by
Tm)i

n
I
-

— Select the required number with [&][+].
— Press [ to return to the Measurement level.

— Carry out a measurement set of about 5 single
measurements on your test material (corresponding
to the above described measurement on low-alloy
steel).

— Press [ in order to go to the Set level and then se-
lect the function Calibration (indicated by Cal):

Cal HL
Y
R

DATA

=" Note:

With the DL version of the DynaMIC (if the Data Log-
ger is active) the measurement set is stored at first
after pressing . After that, the above display ap-
pears.

The current average of your measurements will be dis-
played.

However, this value does not correspond to the
known, real hardness value of the material because
you have not yet calibrated the instrument.
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You must now match the displayed value to the known
hardness value of your test material.

— With [&][¥] you can increase or decrease the dis-
played value (please refer to Chapter 4, page 4-6,
Accelerated Setting).

When the correct value is set, the instrument is cali-
brated for the material to be measured.

The calibration value is automatically calculated ac-
cording to the set hardness value:

— Press fes.
The calibration value is displayed:

Cal
{ _
I

— Note down this calibration value.

If you have to carry out a new calibration for this ma-
terial, you can enter the value directly without having
to carry out new measurements.

/\ Attention:

The calibration value only applies to the selected ma-
terial group.

=X~ Note:

The Memory Card makes the recalibration with the DL
version of the DynaMIC considerably easier. All cali-
bration and adjustment parameters can be stored on a
Memory Card and loaded at any later time by inserting
this card (please refer to page 5-29).

The calibration variation is indicated by the status sym-
bol CAL in the measurement mode:

HL
—_ I
X L

CAL MERS

The calibration is saved when the instrument is turned
off.

After you have adjusted the DynaMIC to the material

Krautkramer DynaMIC
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to be measured, you can carry out the measurement
as described above.
Restoring the calibration

If you wish to reset the calibration parameters to the
measurement on low-alloy steels after having cali-
brated to another material, proceed as follows:

— Press =g until the calibration value is displayed.
— Press [(] to reset the calibration value to 0.

— Press = once again and select material group 1 in
the function Tm.

— Press [eq] if you wish to return to the MEASURE-
MENT level, or simply carry out a measurement.

The instrument is now calibrated back to standard

measurement; the satus symbol CAL is no longer dis-

played.

If you wish to enter the calibration parameters for a
material whose calibration value is known to you, pro-
ceed as follows:

— Press =) until the calibration value is displayed.
— Enter the known calibration value with [4]=].

— Select the corresponding material group, e.g. [2].
Note that the material groups are not completely
available for all impact devices (refer to page 5-15).

The calibration variation is correspondingly displayed
in the MEASUREMENT level by CAL.

HL

_ F {
X L

CAL MEAS
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5.2 Data storage (only DynaMIC DL)

The DynaMIC DL has a Data Logger which enables
you to directly store measured values and settings in
the instrument.

The stored data of a measurement set can be
¢ viewed on the display
deleted

printed out via a printer

transferred to a PC with special software.

Apart from this, Memory Cards offer you unlimited stor-
age capabilities because you are able to use as many
Memory Cards as you require. As opposed to the inter-
nal Data Logger, the Memory Card, used as a par-
ameter card, also gives you the additional possibility to

o load instrument settings back into the DynaMIC
without having to carry out recalibration for repeti-
tive tests.

[I=3" Note:

The possibilities of printing out stored data and of
transferring them to a PC are described in Chapter 7
Documentation.

FILE
MEM
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Operation

Data storage (only DynaMIC DL)

Switching on the Data Logger

In the default setting of the DynaMIC DL the Data Log-
ger is switched off. In order to store data in the Data
Logger you must first activate it.

— Press

You will see the following display:

— With (4] or [¥] you can change the setting:

DATA

~ Press [e7] to go back to MEASUREMENT level, or
simply carry out a measurement.

The Data Logger is now activated. This setting is
saved even after the instrument has been switched
off. You can recognize that the Data Logger is acti-
vated by the status indication DATA in the measure-
ment mode:

HL
_ ) (
X L
MERS

If you do not wish to store every measurement set but
would like to carry out test measurements, switch the
Data Logger off again:

— Press & and with («] (v} set dL-0 again.

33" Note:

The DynaMIC DL needs not be activated when work-
ing with the Memory Card. Simply insert the Memory
Card.

Both storage possibilities (Data Logger and Memory
Card) can also be inhibited if you do not require them.
For more details on this, please refer to Chapter 6
Configuration, pages 6-8.
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Data storage (only DynaMIC DL)

Operation

Storing a measurement in the Data Log-
ger or on the Memory Card

With the DynaMIC DL you can carry out several meas-
urements within one measurement set and store them.

- Make sure that the Data Logger is active.
If you wish to work with the Memory Card:
— insert it into the slot until it latches.

The DynaMIC DL automatically stores the data onto
the Memory Card. The instrument only accesses the
internal Data Logger if it does not detect any Memory
Card.

/\ Attention:

Never use a Memory Card written by the DynaMIC
when working with the MIC 10 (up to software version
01.01.05). The data are overwritten without any warn-
ing. Please also refer to page 5-31 on this.

— Carry out your measurements.
— On completion of the measurement set press (.

The measurement set, including the instrument set-
tings, is stored in a file. The number of the measure-
ment set will appear on the display, for example:

The DynaMIC DL always stores the data to the next
free memory location.

You can store 255 measurements in a measurement
set. The Data Logger has storage capacity for up to
1,350 measurements and the Memory Card for up to
590 measurements (with an average number of 10
readings per measurement set).

X" Note:

Before data are stored, the DynaMIC DL automatically
checks the memory capacity. An error message will
appear if there is insufficient memory capacity. Please
refer to Chapter 9.2 Troubleshooting.

/\ Attention:

Do not remove the Memory Card whilst you have
access to data. The card could be damaged by this.
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Operation

Data storage (only DynaMIC DL)

Viewing a measurement set and deleting
single readings

You can have the stored data of a measurement set
displayed. The following data are displayed:

e Average reading
o Number of single readings
¢ Single readings

¢ Index via which you are able to select a certain
single reading

o Standard deviation, absolute and relative
¢ Range, absolute and relative

e Calibration value

¢ Material group

¢ Lower alarm threshold (LO)

e Upper alarm threshold (HI)

¢ Impact device

You have the possibility to delete single readings from
a measurement set. The average, standard deviation
and range are then recalculated.

Basic procedure

You have access to the stored measurement sets via
EZ). You can consecutively select individual data of the
stored measurement set with fod.

The status symbol DATA flashes during data viewing.

You can return to MEASUREMENT level at any time
simply by making another measurement.

Selecting a measurement set
— Press (&

The card number will appear on the display if the Mem-
ory Card is active (e.g. C001); dL - 1 is displayed if the
Data Logger is active.

— Press fe.

The number of the measurement set that was last
stored will appear:
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Data storage (only DynaMIC DL)

Operation

DATA

— With [4] (+] select the measurement set that you
would like to view.

Displaying the average reading
— Press = again.

The average, calculated on the basis of all the meas-
urements made in the measurement set, is displayed
in the hardness scale which was selected when stor-
ing:

HL
Y

X

— The hardness scale can be changed with (+]. The
new hardness scale is stored.

— With (] you can reset the hardness scale back to
the original setting.

Viewing single readings

— Press f»dagain.

The indication for the number of measurements stored
in the measurement set appears on the display:

Example: 5 single readings within a measurement set
— Press [=] again.

The first reading of the stored measurement set is dis-
played in the same hardness scale as the average
reading:
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Operation Data storage (only DynaMIC DL)
m Deleting single readings

-— e, You can delete a displayed reading. The average is
' ' ' ' then recalculated.

L ___ > s’
' ' ' ' ~ Press (.

The displayed reading flashes.
~ Press [(J again.

— With (4] and (¥] you can view all the readings of the
measurement set:

(4] shows the next reading in the storage sequence.

As soon as you reach the last reading of the meas-
urement set, a signal tone will sound.

With [] you can select the readings in the opposite
direction until you are back at the first measured
value.

If alarm thresholds were set during the measurement,
their violations are displayed with the corresponding
reading (Lo or Hi at the top of the display).

The reading is deleted.
This is indicated by the following display:

BATA

After this, the next reading of the measurement set is
displayed.
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Data storage (only DynaMIC DL)

Operation

Cancelling a deletion
You can retrieve the deleted reading.

— Scroll through the measurement set with [4)i»] until
the indication for the deleted reading appears on the
display again:

DATA

— Press (.

The deleted reading appears on the display and
flashes.

— Press [(again.

The reading is now retrieved.

Direct selection of a reading from the measure-
ment set

— Press =] again.

The index (position in the measurement set) of the
reading that was selected last appears:

— With [a][+) select the index of the reading that you
wish to display.

— Press =],
The selected reading appears.
— Press =) one more time.

The index of the reading selected last will again ap-
pear.
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Operation

Data storage (only DynaMIC DL)

Displaying the standard deviation
— Press = again.
The absolute standard deviation is displayed:

-
=
VN ==

DATA

- If you press [4] or [¥], the relative standard deviation
is displayed in percent:

DATA

— Using (4] or [¥] you can switch between both dis-
plays.

Displaying the range
— Press b again.

The absolute range is displayed.

DATA

HL

— If you press [} or [¢], the relative range is displayed

in percent.
L(LJ
R 4D ‘T
o A
DATA

— Using (4] or (] you can switch between both dis-

plays.

Information about standard deviation and range can

be found in chapter 12.4.
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Data storage (only DynaMIC DL) Operation

Viewing the instrument settings — Press fod.
In the following steps of this function, the instrument The lower alarm threshold is displayed, e.g.
settings applicable to the measurement are displayed.
— Press [, Lo HL
A ___/ ™ —— N’
The calibration value is displayed e.g. for the un- _' '_ ' '
changed, preset calibration to unalloyed and low-alloy ' ‘ ' '
steel: — s T
DATA
Cadl
'-‘ — Press .
' ‘ The upper alarm threshold is displayed, e.g.
A
Hi HL
A N’
— Press fes. '_‘ _' ' '
The set material group is displayed. - e
DATA
Tm
i—- ‘ —' — Press [,
‘ The impact device used for the measurement is dis-
'_ ‘ _‘ played:
DATA
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Operation Data storage (only DynaMIC DL)

Deleting a stored measurement set

— —, — Close your currently active measurement set if re-
' ‘ ' quired.
S
' ' ' ' — Press [ and then [,
DATA — Select with (+]¥] the number of the measurement

set that you wish to delete, e.g.:

¢ Impact device Dyna D

_rare
— If you now press [=J, the next file is displayed and '- ' ' ' ‘ '
you can view the corresponding data: VoY Vo

DATA
R S S — — Press [cJ.
'— ' ' ' ‘ -! The display flashes.
' '—! '-' L‘ — Press [(] again.
— All data of the selected measurement set are deleted.
— If you wish to return to the MEASUREMENT level, =" Note:

ress [ or simply carry o h . . .
P Py y out another measurement As long as the display flashes, you can still abort the

delete process by pressing the = key.
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Data storage (only DynaMIC DL)

Operation

Deleting the whole memory

— If necessary, close your currently active measure-
ment set.

— Press 5.

With an active Data Logger the following display appears:

DATA

With an inserted Memory Card, e.g. the following dis-
play appears:

— Press (=] and subsequently the [»]-key until the fol-
lowing appears on the display:

DATA

— Press (.
The display flashes.
— Press [(] again.

/\ Attention:
All stored data are deleted.

=" Note:

As long as the display flashes, you can still abort the
delete process by pressing the (= key.
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Operation

Data storage (only DynaMIC DL)

Changing the number of the Memory Card

The Memory Card has an identification number which
also appears in the report printout (please refer to
Chapter 7.1, page 7-6).

You can change this number in order to identify differ-
ent Memory Cards. To do this, the Memory Card must
be empty. You must first delete any data stored on the
card in order to be able to change the number.

— Insert the empty Memory Card into the card slot.
— Press [&.

The card number last stored will appear on the dis-
play, e.g:

DATA

— Change the number of the Memory Card using [«]+].

The card is marked with the new number when you re-
turn to the measurement mode.

Using the Memory Card as a Parameter
Card

You can use the Memory Card for instrument calibra-
tion. To do this, you require an empty Memory Card
where you will store a certain instrument setting.
When storing, you identify this card as a Parameter
Card. When you insert this Parameter Card into the
DynaMIC, the instrument settings will be automatically
loaded into the instrument.

You can change a Parameter Card into a Memory
Card again by deleting the stored instrument settings.

Storing parameters

— Make your instrument settings, e.g. calibration to an-
other material, threshold and material group selec-
tion.

— Insert an empty Memory Card into the DynaMIC.

— Press (. You must still be in the SET level during
this.

The following indication flashes on the display:
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Data storage (only DynaMIC DL)

Operation

— Press 5.

The Memory Card is now identified as a Parameter
Card. Your active settings are stored.

— Note down the necessary information on your
stored settings.

Loading parameters

The stored settings on a Parameter Card can be
loaded back into the DynaMIC at any time.

— Close your active measurement set if you want to
save its data.

— Simply insert the Parameter Card into the DynaMIC.
The following display appears:

The instrument loads the stored settings.

/\ Attention:

The moment the Parameter Card is inserted, the cur-
rent measurement is terminated and the currently ac-
tive instrument settings are overwritten. The
instrument does not prompt for any confirmation to
make sure you mean it!

You should therefore always close your current meas-
urement set before inserting a Parameter Card if you
want to save the data.

Deleting parameters

You can afterwards delete the stored settings and
again use the Parameter Card as a Memory Card to
store your measurement sets.
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Operation

Data storage (only DynaMIC DL)

— Close your current measurement set if you want to
save the corresponding data.

— Insert the Parameter Card into the DynaMIC.

Your instrument settings are overwritten by the set-
tings stored on the card.

— Press [&.
The following display appears:

— Press (.
The display flashes.
— Press (] once more.

All stored parameters are deleted. The DynaMIC re-
turns to the MEASUREMENT level.

The card is now an empty Memory Card again, i.e.
you can use it for storing both measurement sets and
instrument settings.

Parallel use of Memory Cards on the
MIC 10 and the DynaMIC

DynaMIC and MIC 10 up to software version
01.01.05

/\ Attention:

If you use a Memory Card that has been written by the
DynaMIC when working with a MIC 10 up to software
version 01.01.05, the stored data are overwritten with-
out any warning. Please do not therefore interchange
the Memory or Parameter Cards in this case! Use the
labeling field provided on the card to make a distinc-
tion between the instruments.

DynaMIC and MIC 10 as a software version
01.01.06

You can use the Memory Cards parallel to one an-
other on the two instruments without data being lost.

If you insert a card written by the DynaMIC into the
MIC 10 or, vice versa, a MIC 10 card into the Dy-
naMIC, the error message E 2.1 is displayed. The
card is not recognized by the corresponding instru-
ment; and no data can be stored.
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Data storage (only DynaMIC DL) Operation

You can delete the data stored on the card if you want
to write new data on it:

— Press the [(] key.
The display flashes.
— Press the (] key one more time.

The data are cleared. you can write new data on the
card.
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Configuration

The DynaMIC offers you various possibilities of instru-
ment configuration using a special mode. It enables
you to compile the function range for the instrument
according to your individual requirements. You can

o select the language for the report printout

select the format of the report printout

e inhibit individual hardness scales

« inhibit calibration variation possibility

« inhibit the variation possibility for material groups
« inhibit the possibility to set alarm thresholds

» adjust the display backlight period

» inhibit the function Data Logger or Memory Card.

Basic procedure

— Select the Configuration level by simuitaneously
pressing (] and [=) when the instrument is turned
off.

— Select the different functions one by one in the Con-
figuration level with fed.

— Carry out the function settings with (&][>].

— You can reset each function back to the setting that
was stored last by pressing [J.

You can exit the Configuration level from any function
and return to the MEASUREMENT level by pressing

exl |

The instrument is automatically switched off after 3
minutes if no key is pressed.

While you are in the configuration level, a minus sign
flashes in the display.
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Configuration

Selecting the language for report printout

(only for DynaMIC DL)

You can select the language in which the stored data
are to be printed out.

After you have switched on the configuration mode,
this function will be the first to appear in the display:

You have the following choices:

EnG
FrA

dEU
ItAL
ESP

English
French
German
ltalian
Spanish

— [a)>) selects the required language, for example:
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Configuration

Selecting the report format (only for Dy-
naMIC DL)

You can print out the stored data in six different for-
mats. For more details, please read Chapter 7, Do-
cumentation.

— Press = until the following display appears:

— Using (4]¥] select one of the report formats
(1to 6).

Inhibiting hardness scales
You can switch off the individual hardness scales.

— Press = until the scale appears which you wish to
switch off, for example:

HL

— With [&][v] set the selected hardness scale to OFF.

In addition to the inhibit function, you can select the
resolution when using the hardness scalesHS, HRC
and HRB:

o OFF

e 0.1

e 05

e 1

=" Note:

One hardness scale must of course always remain
switched on. If you switch OFF all hardness scales,
the DynaMIC will automatically switch the HL scale
ON again.
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Configuration

Selecting the type of conversion

The DynaMIC offers the following conversion possi-
bilities for hardness values:

¢ DynaMIC-specific (basic setting)
e DIN50 150
¢ ASTME 140

The conversions according to DIN 50 150 and
ASTM E 140 only apply to the materal group 1 (low-
alloy/plain steel). Please alsoc refer to the overview of
the conversion ranges in chapter 12.2 on this.

— Press the [ key until the following display appears:

_-p
HB

L) ) G

HRB
Nimm?

— Use [a]f+] to select one of the other conversion
possibilites:

DIN 50 150:

or ASTM E 140:
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Configuration

Inhibiting calibration variation

You can inhibit the possibility for calibration variations.

This is especially useful whenever
¢ you only measure on one type of material

e you aim to carry out the calibration only using the
Parameter Card

— Press e until the following display appears:

Cal

~ [a]i»] switches the function OFF.
The calibration can now no longer be changed.

Inhibiting the variation of material groups

You are able to inhibit the possibility to change the ma-
terial group setting.

— Press [ until the following display appears:

Tm

— Using [a][¥] you can switch the function OFF.

The material group can now no longer be changed.
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Configuration

Inhibiting alarm thresholds

You can inhibit the possibility to set the upper (Hi) and
lower (Lo) alarm threshold.

— Press p=duntil the required display appears, e.g. for
the lower (Lo) alarm threshold:

Lo

— Using («](»] you can switch the function OFF.

The lower alarm threshold can now no longer be
changed.

Adjusting the time period for the display
backlight

You can select the period of time after which the dis-
play backlight is switched off if the instrument is not
used. A time setting from 5 to 60 seconds is possible.
You can also set a permanent backlight.

The display backlight is activated and deactivated in
the SET level (please refer to Chapter 5.1, page 5-4).

=" Note:

Operation with the backlight reduces the life of the bat-
teries!

— Press = until the following display appears:

— Using [4][+] set the required time.
— Using [(] you can set the function to ON.
This sets the permanent display backlight, which

Krautkramer DynaMIC
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Configuration

means that it is no longer automatically switched off Switching off the Data Logger
after a certain period of time. (only DynaMIC DL)

You can switch off the internal Data Logger of the Dy-
naMIC DL if you do not intend to store measurements.

— Press =] until the following display appears:

— You can switch off the Data Logger with [a](+].
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Configuration

Switching off the Memory Card
(only DynaMIC DL)

You can switch off the possibility to use the Memory
Card if you do not need it.

— Press e until the following display appears:

DATA

— Using [a]»] you can switch off the Memory Card op-
tion.

=" Note:

You can use Data Logger and Memory Card inde-
pendently of each other, which means that you can
also switch off only one of the two options.
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Documentation (only DynaMIC DL)

Printing data

7.1 Printing data

In connection with a printer with serial interface (e.g.
EPSON series FX), the DynaMIC DL offers you the
possibility to print out stored adjustment and measure-
ment data including statistical data.

You can either print out all measurement sets, i.e. the
complete contents of the Data Logger or a Memory
Card, or a single measurement set. You can select dif-
ferent report formats as well as various languages for
your printouts.

You require:
¢ 3 printer with serial interface RS 232

¢ adata cable TGDL/PC and an adaptor/gender
changer GCH1 to connect the DynaMIC to the
printer

=" Note:

If you want to print out longer measurement sets
(more than 1 page), you need a printer with automatic
paper feed or tractor-driven feeder because the prin-
tout could be interrupted with single-sheet feed.

Preparing the printer

— Connect the printer to the DynaMIC via the serial in-
terface.

Data transfer is made in the following fixed data format
to which you must also set your connected printer:

e Baud rate 9600
¢ Number of start bits 1
¢ Number of stop bits 1
¢ Number of data bits 8
o Parity none
» Software handshake on

For more information on how to set the transfer par-
ameters, please read the operating manual of your
printer.

7-2 Issue 05, 07/97

Krautkrémer DynaMIC



Printing data

Documentation (only DynaMIC DL)

Printing all measurement sets
— Press 8.

The display for the active Data Logger (dL - 1) or Mem-
ory Card (card number) - if inserted - appears.

— If the Data Logger is switched off (dL - 0), you can
switch it on with [a][+].

— Press p=J and then use the [¥]-key until "ALL.F" ap-
pears on the display.

— Press (3.
The following message appears on the display:

— Press &) again.

All data are printed from the Data Logger or Memory
Card.

The format and language of the printout depend on

the presetting made in the configuration level of the
DynaMIC (please see following pages).

Printing a single measurement set
— Press B&.

The display for the active Data Logger (dL - 1) or Mem-
ory Card (card number) - if inserted - appears.

— If the Data Logger is switched off (dL - 0), you can
switch it on with [a]+].

— Press fod.

The number of the measurement set which was last
stored will appear.

— With (a)¢] select the measurement set that you want
to print out.

— Press B&.

The following message is displayed:
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Documentation (only DynaMIC DL)

Printing data

— Press [ once again.
The data of the selected data set are printed.

The format and language of the printout depend on
the presetting made in the configuration level of the
DynaMIC (please see following pages).

Selecting the report language

You can select the language in which the report is to
be printed out:

s English (default setting)

¢ French

s German

ltalian

Spanish

The setting is made in the configuration level. Proceed
as described in Chapter 6 Configuration, page 6-3.
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Printing data

Documentation (only DynaMIC DL)

Selecting the report format

You can select one of five preset formats in which the
report is to be printed out.

The following are differentiated:

¢ complete printout (adjustment data, statistical data,
single readings)

o complete printout in DIN A4 format with header data
and additional information

¢ short printout (adjustment data, statistical data)

o list (with a printout of the complete memory: meas-
urement set number with average reading)

Single measurement sets can be printed out com-
pletely or in the short format, the complete memory as
a list with measurement sets in complete or short for-
mat. A detailed description of the individual printout for-
mats is given on the following pages.

You can make the setting in the configuration level of
the DynaMIC. Proceed as described in Chapter 6 Con-
figuration, page 6-4.

You can select the following combinations with the
numbers 1 to 6:

Single meas. sets All meas. sets

1 |short printout list

2 | short printout short printout of

measurement set

3 |complete printout list

4 | complete printout short printout of

measurement set

5 |complete printout complete printout of

measurement set

6 |complete printout in DIN A4 format with header
data and additional information

The combination 3 is used as a default setting. This
means that you receive a complete printout when you
print out single measurement sets, and a list when you
print out the complete contents of the memory.

Select the corresponding number if you require an-
other combination.
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Documentation (only DynaMIC DL) Printing data

Complete printout of a measurement set ~ ~-------cce---oo--oo---

The complete printout contains the following data: ~  --~------------“"eto---

Date: __ ._ .___
e Header with software version of the DynaMIC Instrument SN 500
« Date: field for the entry of date géflia iource Dgéi
. lle F

» Instrument SN: DynaMIC serial number
o Data Source: Data Logger (DL-1) or Memory Card Cal Value 0

(number of Memory Card) Mateilal 2

. . Lo Alarm OFF

» File #: Number of the stored measurement set Hi Alarm OFF
» Adjustment data: Probe SN 618

Cal Value Probe Type D

Material (material group) . 3

Lo Alarm (lower alarm threshold) # of Readings

Hi Al | threshold Avg. Value 414 HV

i Alarm (upper alarm threshold) Min. Value 405 WV

e Probe SN: Serial number of the impact device used Max. Value 424 HV
« Probe Type: Type of the impact device used Range 412 oV
» # of Readings: Number of readings in the measure- Standard Dev. 10 HV

ment set 2.3 %
* Avg. Reading: Arithmetic mean of the measure- Readings

ments in a measurement set 1 412 HV
+ Min. Value: Smallest single value 2 424 HV
» Max. Value: Greatest single value 3 405 HV
+ Range: Range between minimum and maximum * deleted readings

value (absolute and relative) + or - out of tolerance
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Printing data

Documentation (only DynaMIC DL)

e Standard Dev.: Standard deviation (absolute and
relative)

» Measurements:
List of all single readings
Readings falling below the lower alarm threshold
are marked with "-" and readings exceeding the
upper alarm threshold are marked with "+".

¢ deleted readings:
The single readings deleted from the measurement
set are marked with ™". They are not taken into ac-
count in the statistical calculation.

=" Note:

[Information about calculation of the average, range
and standard deviation can be found in Chapter 12.4
Information about statistical evaluation .

Short printout of a measurement set

The short printout is an extract from the complete

printout:

Instrument SN 500
Data Source DL-1

File # FOO1
Cal Value 0
Material 2
Probe SN 618
Probe Type D
# of Readings 3
Avg. Value 414
Min. Value 405
Max. Value 424
Range 19

4.6
Standard Dev. 10

2.3
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Printing data

Printout of all measurement sets as a list

All the measurement sets stored in the Data Logger or
on the Memory Card are printed out with the following
information:

Header with software version of the DynaMIC
Data source

Measurement set #

# of single readings

» Average

Data source DL-1

FOO1 ( 3) 414 HV
F002 ( 5) 407 HV
F003 ( 6) 404 HV
F004 ( 4) 392 HV

Printout in DIN A4 format

The printout in DIN A4 format (refer to the following
page) contains all information of the complete printout
(page 7-6). Additionally, it has header and foot data
which can be filled out by the operator to obtain com-
plete documentation:

Header data

¢ Test object

o Order No./Drawing No.
¢ Party ordering

¢ Material

» Treatment condition

+ Remarks

Foot data

¢ Marking possibilities to see if
() Set hardness is met
() Set hardness exceeded
() Set hardness not reached

¢ Person testing (signture)

e Date
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Data transfer with the application software UltraDOC Documentation (only DynaMIC DL)

7.2 Data transfer with the applica-
tion software UltraDOC

Hardness testing

Test object: Treatment condition:

Ozder No./Drawing No. Remarks: Using the application program UltraDOC from Kraut-
Party ordering: krédmer you are able to transfer stored measurement
Haterial: sets to a PC, edit and further process them there. In
DynamIC (01.02.06) _ addition to this, you can remote control the DynaMIC
Dasa sowsce | Dho1 e g w from a PC with this program.
File # FOO1 § 223 %
ca1 vale 0 a 627 mv The program offers a choice of several dialog lan-
Lo Alarm orr Do . Jeleted readings guages naq has a uniform_ graphics user ipterface as
e e % _ well as an internal text editor for various dialog lan-
¥ of Readings 4 guages. All files can be further processed with com-
vg. Value 97 Hv . . »
gif,. gaiue gi? v mercially available word processing or DTP programs.
Range 91 HY . . . . .
Sta:dm ey, B2 You will find more information about effective use of
708 this program in a detailed operating manual.
For data transfer with UltraDOC you require:
¢ |BM-compatible PC with EGA or VGA graphics card
and at least one serial interface

e operating system DOS, version 3.3 or higher, or

{ } Set hardness is met { ) Set hardness exceeded Operating SyStem WINDOWS, Vel‘SiOﬂ 30 or hlghel'

{ ) Set hardness not reached
e adata cable TGDL/PC and an adaptor/gender
changer GCH1 to connect the DynaMIC to the PC.

Person testing: Date:
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Maintenance and servicing

Maintenance

8.1 Maintenance

Maintenance of instrument

Clean the instrument and accessories only with a dry
cloth.

A Attention:

Never use water for cleaning the DynaMIC DL!
The DynaMIC DL is neither waterproof nor protected
against moisture (board slot).

Never use solvents!
Plastic parts could become brittle or be otherwise dam-
aged.

Maintenance of batteries

Battery capacity and life depend mainly on correct
handling. Therefore please observe the following tips:

The batteries should be charged in the following cases:
» before operating for the first time
» after a storage time of 3 months or longer

» after frequent partial discharge

Battery charging

For charging NiMH and/or NiCd cells use the fast bat-
tery charger MIC 1090 (refer to Chapter 2.3 Recom-
mended accessories). With this charger unit, a
charging time of only 1 - 2.5 hours is needed.

A Attention:

Only use the batteries recommended by us. Any inex-
pert handling of the charger unit and batteries may
cause danger of explosion.

0" Note:

You can also use a commercially available battery
charger. Make sure that you use a suitable charger for
the type of batteries you are using!
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Servicing

Maintenance and servicing

Handling of AIMn batteries

Due to the fact that incorrect handling of batteries can
cause damage to the instrument, please observe the
following:

— only use leakproof batteries!

~ remove the batteries from the instrument if you are
not going to use it for a longer period!

A Attention:

Never try to charge AlMn batteries (danger of explo-
sion)!

=" Note:

Discharged or defective batteries are classified as
special refuse and must be disposed of in accordance
with statutory provisions!

If possible, always use rechargeable batteries for the
sake of the environment!

8.2 Servicing

DynaMIC

Basically, the instrument does not require any servic-
ing.

/\ Attention:

Any repair work may only be carried out by authorized
Krautkrdmer service personnel.

Krautkramer DynaMIC
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Maintenance and servicing

Servicing

Impact device

The impact device must be cleaned after about 1,000

measurements. The number of measurements carried
out is continuously indicated by the DynaMIC (please

refer to Chapter 5, page 5-3).

— Unscrew the support ring and remove the impact
body from the guide tube.

— Clean the support ring, impact body and probe tip
with a dry cloth.

— Clean the guide tube with a cleaning brush (order
no. 34 420).

A Attention:

Never use oil for cleaning the impact device!

-]

1—— Guide tube
Dco
<2z
Support ring
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Function check and troubleshooting

Checking the function

9.1 Checking the function

Before using the instrument for the first time, and from
time to time afterwards (after every 1,000 impacts at
the least), check the functioning of impact device and
hardness tester by measuring the HL hardness value
on the corresponding hardness reference block.

— To do this, carry out 3 to 5 measurements on the
hardness reference block. In this connection, make
sure that the distance between the measurement po-
sitions is at least 6 mm.

— Read off the average and compare it with the nomi-
nal value of the hardness reference block.

Minor deviations from the nominal value amounting to
+5 HL can be compensated for by the calibration func-
tion (Cal function).

if any larger deviations occur, the spherical tungsten-
carbide tip has to be replaced.
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Troubleshooting

Function check and troubleshooting

9.2 Troubleshooting

After the DynaMIC has been turned on, it runs an auto-
matic system self-check.

In addition to this, the DynaMIC has a self-monitoring
function which is active during operation.

When system or operating errors occur, they will be in-
dicated by a corresponding error code in the display

=" Note:

If you don’t succeed with the described procedures,
you can initialize the instrument, i.e. reset it o its de-
fault settings.

— Turn off the instrument.

— Keep both [4] and [¥] pressed at the same time
while turning the instrument on again with fed.

(e.g. E2.0). A Attention:
All settings are deleted.
Stored data are saved.
Error code Cause Action
E 0.0 Internal error in the EPROM Restart the instrument.
If the error reoccurs, contact Service.
E 0.1 Batterie voltage is too low. Replace or recharge the batteries.
E 0.2 Error found during the automatic system Restart the instrument.
check If the error reoccurs, contact Service.
E 1.0 Error in the impact device Contact Service.

Krautkrdmer DynaMIC Issue 05,
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Function check and troubleshooting

Troubleshooting

Error code Cause Remedy
E1.1 Error in handling the impact device during | Repeat the measurement.
measurement.
E12 Measurement cannot be evaluated, e.g. Repeat measurement.
when the impact device is not suitable for | If necessary, use another impact device.
the material under test.
EZ20 Error when reading the Memory Card Remove the Memory Card and reinsert it again.
(e.g. inserted the wrong way). If the error reoccurs, use another Memory Card.
E 2.1 Memory Card written by MIC 10 If you do not need the data any more, you can
(Krautkramer UCI hardness tester) has delete them. Otherwise, use another Memory
been inserted. Card.

E22 Not enough storage capacity for Delete one or more of the conversion tables that

conversion tables. you don't need any more.

E23 You tried to delete a conversion table that | Delete the respective Data Logger entry or the

is used in the Data Logger. complete Data Logger contents.

E 3.0 Interface is not ready. Check to see if your printer or PC is correctly
connected (data transfer interrupted with 10 sec.
time-out).
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Troubleshooting

Function check and troubleshooting

Error code Cause Remedy
The DynaMIC gives additional text error messages:
OFL / UFL Overflow / Underflow Select another hardness scale.
Out of range when hardness scale is
changed.
Full Not enough storage capacity for the data | Delete the contents of the Data Logger or

to be stored.

Memory Card (if necessary, after previous

transfer to a PC) or use another Memory Card.

Krautkramer DynaMIC
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Technical Data

Method of measurement

Test load

Test materials

Measurement tolerances

Measurement/conversion range

Rebound hardness testing; dynamic method of measurement on the basis of
the ratio from rebound phase (Rp) and impact phase (Ip) velocities with output
of hardness in

HL = 1000 Rp/lp

Impact device Dyna D with tungsten-carbide spherical test tip,
12 Nmm impact energy, dia. 3 mm, length 160.5 mm; for standard applications

Impact device Dyna G with tungsten-carbide spherical test tip,
90 Nmm impact energy, dia 5 mm, length 265 mm; for solid test objects

Impact device Dyna E with diamond test tip,
12 Nmm impact energy; for the hardness range over 650 HB

Metallic materials; cast materials

+ 5 HL deviation of the average reading from the nominal value of the hard-
ness reference block with 3 to 5 measurements

depending on the material group

Leeb: 150 to 1000 HL
Shore: 30to 100 HS
Brinell: 75to 700 HB
Vickers: 75 to 1000 HV

Rockwell C: 20 to 70 HRC
Rockwell B: 35t0 100
tensile strength:250 to 2200 (for low alloyed steel)

10-2
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Technical Data

Display resolution 1.0 HL
1.0 HV
1.0 HB
5.0 N/mm?
1.0/0.5/0.1 HS
1.0/0.5/0.1 HRB
1.0/0.5/0.1 HRC

Display 4-digit LCD with switchable backlight, variable time setting (5 to 60 seconds or
permanent operation)

Power supply Battery operation with 2 pieces of 1.5V AA (Mignon)
Batteries: AlMn
operating time at 20 ° C (68 °F) and
max. 500 measurements / 8 hours:
at least 24 hours
Accumulators: NiCd: at least 24 hours operating time
NiMH: at least 30 hours operating time

Instrument dimensions approx. 160 mm x 70 mm x45mm /6.3 "x2.8"x1.8" (Lx W x H))
Weight approx. 300 g (including batteries)

Permissible ambient -15°C to +50 °C (5 °F to 122 °F)

temperature

Storage/transport temperature -40 °C to +70 °C (-40 °F to 158 °F)
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Technical Data

Data storage internal Data Logger: typically 1,350 measurements

(only DynaMIC DL) Memory Card: typically 590 measurements
(depending on the number of measurements per set)
Warning given with memory overflow

Interface RS 232 bidirectional for printer and computer
Protection class IP 40 for DL version

IP 42 for Basic version
Shock according to IEC 68-2-27, 6 shocks 65 g, 6 ms

according to IEC 68-2-29, 1000 shocks 10 g, 11 ms
half-sine in each of the 3 main axes

Vibration according to IEC 68-2-6 Fc, 5-150-5Hz, 5 g
1 octave per minute in each of the 3 main axes
Noise immunity and according to EN 55011/1991, Klasse B, Gruppe 1 and EN 50082-2/1994

emitted interference
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Interface and peripherals (only DynaMIC DL)

Interface RS 232

11.1 Interface RS 232

The DynaMIC has a bidirectional RS232 interface
(Lemo 0} enabling you to transfer data between the in-
strument and peripherals, e.g. a printer or PC.

Complete remote control of the DynaMIC DL from a
PC is also possible via the RS 232.

Pin layout
RS 232

Pin layout

PIN No. i‘;ﬁz Description SpeEiIfeig.ation d?rigc?t?;n Signal type

1 GND Ground supply

2 +5V Voltage supply +5V+5% supply

3 TXD Serial interface, "transmit" HCMOS output

4 SER_ON | Interface connected, recognition HCMOS input digital, active LOW
5 RXD Serial interface, "receive” HCMOS input

6 N.C

7 N.C.

11-2
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Data transfer to a printer

Interface and peripherals (only DynaMIC DL)

Data format
The physical data transfer via the DynaMIC’s RS232

interface is made with the following fixed data format:

o Baud rate 9600
o Number of start bits 1
¢ Number of stop bits 1
¢ Number of data bits 8
o Parity none
¢ SW handshake on

Make sure that the transfer parameters of the con-
nected equipment correspond with these settings.

33" Note:

As long as data are transferred the automatic instru-
ment switch-off is deactivated.

11.2 Data transfer to a printer

With the DynaMIC DL you have the possibility to print
out adjustment and measurement data including statis-
tical data.

For this you will need:
e a printer with serial interface RS 232,

¢ adata cable TGDL/PC with adaptor/gender
changer GCH1 to connect the instrument to a
printer.

You have a choice between various options. Please
read Chapter 7.1 Printing data for more details on this.

Krautkramer DynaMIC
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Interface and peripherals (only DynaMIC DL)

Data communication with a PC

11.3 Data communication with a PC

When you connect the DynaMIC DL to a PC, you can
¢ remote control the instrument from the PC

» transfer the stored measurement sets to the PC,
edit and further process them there (using the appli-
cation software UltraDOC, please refer to Chapter
7.2 Data transfer with the application software Ultra-
DOC)

You require

¢ a PC with a standard interface RS 232, e.g. an IBM-
compatible PC

e a data cable TGDL/PC to connect the instrument to
the PC

s the application software UltraDOC if necessary.

Remote operation of the DynaMIC DL

Data transfer from the PC is made by remote control
codes. These codes represent instructions which re-
late to individual functions of the DynaMIC DL. The
codes are entered with a certain syntax via the key-
board of the connected PC.

=" Note:

Remote control can also be made using the software
UltraDOC.

General information about remote control
commands

All remote control commands are initiated with <ESC>
and start with a function code which consists of two let-
ters. The commands are terminated with <CR>.

There are two different types of remote control
command:

o Inquiry about (reading) a value or status of a Dy-
naMIC DL function with the command structure:

<ESC><CODE><CR>
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Data communication with a PC

Interface and peripherals (only DynaMIC DL)

o Entry (setting) of a new value or status for the func-
tion with the command structure:

<ESC><CODE><PARAMETER><CR>

Function codes and parameters can be separated by
a space or an equality-sign, however, this is not abso-
lutely necessary. The space can be used anywhere
within the parameter, e.g. between the numerical
value and the unit, between the sign and the numeri-
cal value or for structure of the numerical value.

Example:

<ESC>CA = - 2 000<CR> (setting calibration value)
<ESC>HI = 580 HV<CR> (setting upper threshold)

The total command, including <ESC> and <CR>, must
not contain more than 16 characters. When the Dy-
naMIC DL operates in the echo mode, it will give all
characters (unchanged) within the command se-
quence back. The return values are terminated by
<CR> and <LF>. The command initiator character
<ESC> is returned as "*" and the command end char-
acter <CR> as a space.

With a deactivated echo mode the received characters
are not output again.

With an erroneous command the return of the Dy-
naMIC DL is:

"2<CR><LF>".

Time sequence at the interface (ex.: recall of active cal. value)

Echo mode on:

Rx (DynaMIC)| ESC C A CR
TX (DynaMIC} * C A L - 2 0 0 0 CR LF
Echo mode off:
Rx (DynaMIC)| ESC | C A CR
TX(DynaMIC) - 2 0 0 0 CR LF
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Interface and peripherals (only DynaMIC DL)

Data communication with a PC

Code list for remote operation

Code | Description
Code | Description MR | Read number of stored measurement sets;
AV Read / set display mode Issue measurement set contents
CA Read / set calibration value NF Read current base line position
CF Close data set OE  |Output of error messages on/off
Read status of error message output

CM_ | Select printed report format OH Output of the measured hardness on/off
CO Read / set instrument configuration Read status of measured hardness output
cu Enable / disable hardness scales PN Read probe serial number
DL Activate / deactivate Data Logger; PT Read probe type

Read status of Data Logger SN Read DynaMIC serial number
bG Select language for printed report TL Read / set time for display backlight switch-
EC Echo mode on / off off
HI Read / set upper threshold value ™ Read / set material group
IL Read / set display backlight state TP Read / set time for instrument switch-off
IN Load default setting UN Read / select hardness scale
KB Keyboard operation VE Read DynaMIC software version
LO Read / set lower threshold value

Issue 05, 07/97
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Data communication with a PC

Interface and peripherals (only DynaMIC DL)

Description of the individual functions

In the following you will find a detailed description of
the individual remote control functions arranged al-
phabetically.

Explanation of the characters used

n,m Decimal numbers
<xxx> ASCII control characters
<ESC> = 1B (Hex) - Escape
<CR> = 0D (Hex) - Carriage Return
<LF> = 0A (Hex) - Line Feed
[...] The contents of the brackets can be
entered, however, this is not absolutely necessary.
(a|b)aorb

AV - Read / set display mode
Syntax: <ESC>AV [(0]1) ]
Description:

Toggle between display of singe value and average
reading, or read active display mode.

Examples:
<ESC>AV<CR> Read display mode
0<CR><LF> Result: single value display

<ESC>AV 1<CR> Set average display
A Warning: The actual measurement set is closed!

CA - Read / set calibration value
Syntax: <ESC>CV[[(+]|-)]n]<CR>
Description:

Set calibration value or read active value.
Range: -5000 to +5000.

Example:

<ESC>CA 5000<CR> Set calibration value to 5000
<ESC>CA -2000<CR> Set calibration value to -2000
<ESC>CA<CR> Read calibration value:
-2000<CR> Result: -2000
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Data communication with a PC

A Attention:

When you change the calibration value, the currently

active measurement set will be terminated beforehand.

CF Closedata set
Syntax: <ESC>CF<CR>
Description:

Close active data set.

CM '-Jéélect reportprlntout fdi’i’nét

Syntax: <ESC>CM [n]<CR>

Description:

Selection of the format for the report printout. Possible
settings are:

1 = Single report: Short / Complete printout: List
2 = Single report: Short / Complete printout: Short
3 = Single report: Long / Complete printout: List

4 = Single report: Long / Complete printout: Short
5 = Single report: Long / Complete printout: Long

Examples:

<ESC>CM<CR> Read report printout format:
3<CR> Result: 3

<ESC>CM 5<CR> New format: 5

CO - Read / set instrument configuration
Syntax: <ESC><CO> [n] <CR>
Description:

Reading as well as disabling and enabling of different
instument configurations.

A code number n is given as parameter. It is calcu-
lated as follows:

n = ¢(Cal) + 2+¢(Tm) + 4+c(Lo) + 8+c(Hi) + 16+c(Logger)
+ 32+c(Card) + 128+c(E140) + 256+c(Dyna)

Meaning of the individual factors:

c(Cal)=0 calibration value cannot be modified
c(Cal) =1 calibration value can be modified
c(Tm)=0 material group cannot be modified
c(Tm) =1 material group can be modified
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Interface and peripherals (only DynaMIC DL)

c(Lo)=0 lower alarm threshold cannot be modified Examples:
c(Lo) =1 jower alarm threshold can be modified <ESC>CO<CR> Read the current configuration
c(Hi) =0 upper alarm threshold cannot be code:
modified 63<CR><LF> Result: 63
c(Hi) =1 upper alarm threshold can be modified <ESC>CO 1<CR> Set configuration as shown in

Data Logger function disabled
Data Logger function enabled
(only DynaMIC DL)

c(Logger) =0
c(Logger) = 1

c(Card) =0 Memory Card function disabled
c(Card) = 1 Memory Card function enabled
(only DynaMIC DL)
c(E140)=0 Conversion according to DIN 50 150
c(E140) =1 Conversion according to ASTM E 140
(if Dyna =0)
c¢(Dyna) =0 Conversion according to DIN/ASTM
¢(Dyna) = 1 DynaMIC standard conversion

For example, in order to only make the calibration
value variable and to disable the Data Logger and
Memory Card functions, the code is:
n=1+2-0+40+80+16-0+32:0=1

The remote-control command CO without any par-

the above example

CU - Disable / enable hardness scales and rea
status
Syntax: <ESC>CO [n]<CR>
Description:

Disabling and enabling of hardness scales; with Rock-
well scales, definition of the display resolution.

A code number n is given as parameter. It is calcu-
lated as follows:

n = c(N/mm?) + 4-c(HB) + 16-c(HV) + 64+c(HRC) +
256-c(HRB) + 1024-c(HS) + 4096+c(HL)

Meaning of the individual factors:

c(N/mm2) =0 N/mm? scale disabled

ameter results in the current instrument configuration 2 2
with the coding described above. c¢(N/mm®) =1 N/mm*® scale enabled
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Data communication with a PC

c(HB) =0
c(HB) = 1

WN 2O W= O

if e.g. only HV and HRC should be enabled with a res-

HB scale disabled
HB scale enabled

HRC scale disabled

HRC scale: resolution 1 HRC
HRC scale: resolution 0.5 HRC
HRC scale: resolution 0.1 HRC

HRB scale disabled

HRB scale: resolution 1 HRB
HRB scale: resolution 0.5 HRB
HRB scale: resolution 0.1 HRB

HS scale disabled

HS scale: resolution 1 HS
HS scale: resolution 0.5 HS
HS scale: resolution 0.1 HS

Leeb scale disabled
Leeb scale enabled

olution of 0.1 HRC, then:
n=0+40+16+1 + 64+3 + 256+0 = 208

The remote-control command CU without any par-
ameter results in the currently active code number.

Examples:

<ESC>CU<CR> Read the currently enabled
hardness scales:

16<CR><LF> Result {only HV)

<ESC>CU 208<CR> Enable also HRC scale
(resolution 0.1 HRC)

DL - Deta Logger Status
Syntax: <ESC>DL[(0]1)]<CR>
Description:

Activate and deactivate the Data Logger or read Data
Logger status. Only the values 0 and 1 are available
for setting, status reading can also result in 2 (Memory
Card).

Examples:

<ESC>DL<CR> Read Data Logger status:
0<CR><LF> Result: not active
<ESC>DL 1<CR> Activate Data Logger
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Interface and peripherals (only DynaMIC DL)

S e SR

DG - Select report prmtout Ianguage
<ESC>DG [n] <CR>

Syntax:
Description:

Selection of the report printout language:

0 = German
1 = English
2 = French
3 = ltalian

4 = Spanish

On recall without parameter, the currently selected
report language is returned in the same code.

Examples:

<ESC>DG<CR> Read report printout language:
1<CR> Result: English

<ESC>DG 0<CR> Select German report

EC - Echo on/oﬁ

Syntax: <ESC>EC[(0]1)]<CR>
Description:

Switching the echo mode on or off.

Examples:
<ESC>EC<CR> Read echo mode
1<CR><LF> Result:

Echo mode switched on

<ESC>EH 0<CR> Echo mode switched off

HI \-:i'?{eadw/&set upper threshold

Syntax: <ESC>HI
[(n[m][(HV |HRC|HRB|{HB|HS|HL|NMM2)]|
ON | OFF) ]<CR>

Description:

Set upper threshold value or read active setting. If no
hardness scale is specified, then the currently active
scale will be assumed. The upper threshold is deacti-
vated when set to OFF. Subsequent setting to ON acti-
vates the upper threshold again. The threshold value

is the last one which was set.

Krautkrdmer DynaMIC
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Data communication with a PC

Examples:

<ESC>HI 420HV<CR> Upper threshold: 420 HV
<ESC>HI<CR> Read status:
420HV<CR><LF> Result: 420 HV

<ESC>H|I OFF<CR>  Upper threshold not active

<ESC>Hi<CR>
OFF<CR><LF>
<ESC>HI ON <CR>

Read status:

Result: not active
Activate upper threshold
again

Read status:

Result: 420 HV

<ESC>HI<CR>
420HV<CR><LF>

A Attention:

When you set the upper threshold, the currently active
measurement set will be terminated beforehand.

Syntax:

<ESC>IL[ (0| 1)]
Description:

Read or set the status of the display backlight (see
also code TL).

Example:
<ESC>IL<CR> Read backlight status:
0<CR><LF> Result: not active

<ESC>IL 1<CR> Switch on backlight

IN- Initializatid'ﬁ
Syntax: <ESC>IN<CR>
Description:

The default setting of the instrument is loaded.

In the following you will find an overview of the default
settings of all functions including the corresponding
remote codes.
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Default settings

Function Default setting | Code
Active hardness

scales:

HV on

HRC resolution: 0.1

HRB resolution: 0.1

HB on

N/mm? on

HS resolution: 0.1

HL on CU 8181
Active functions:

Cal on

tm on

Lo on

Hi on

Data Logger on (DynaMIC DL)

Memory Card on (DynaMIC DL) | CO 63
Time for backlight 10s TL 10
switch-off

Time for instrument 180 s TP 180

switch-off

Function Default setting | Code
Display mode Single value AV 0
Hardness scale HL UN HL
Calibration value 0 CAO
Material table 1 T™ 1
Lower alarm threshold | not active LO OFF
Upper alarm threshold | not active HI OFF
Display backlight off ILO
Measured hardness | not active OHO
output

Alarm output not active OAQ
Error messages not active OE Q0
output

Language for English DG 1
report printout

Report printout format | P(3) CM3

Krautkramer DynaMIC
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Data communication with a PC

& e

S AR 3
KB - Keyboard operation

Syntax: <ESC>KB
[(O]1]EX[IT] | MO[DE] | UP | DO[WN] | C |
FI[LE/MEM] | OF[F] )]<CR>

Description:

The remote-control code KB enables the following
functions:

» Disable or enable the instrument operation via key-
board

» Inquiry whether keyboard operation is disabled or
enabled. With disable the reply is 0, with enable it is
1.

» Trigger the key functions via remote control. The
corresponding key designation is input as par-
ameter for this:

The first two letters are sufficient for all key designa-
tions.

Examples:

<ESC>KB<CR> Inquiry whether keyboard is
disabled

1<CR><LF> Resuit: keyboard enabled

<ESC>KB 0<CR> Keyboard disable

<ESC>KB MODE Trigger b= key

=" Note:

After the instrument has been switched off, the key-
board operation is always enabled.

LO - Read / set lower threshold

Syntax: <ESC>LO
[{(n[.m][ (HV|HRC|HRB|HB | N/MM2|HS |HL)]]|
ON | OFF) ]<CR>

EXIT key
MODE key Description:
upP (4] key Set the lower threshold value or read the active set-
DOWN > key ting. If no hardness scale is specified, the currently ac-
o} key tive scale will be assumed. The lower threshold is

E deactivated when set to OFF. Subsequent setting to
FILE/MEM f| ke !
OFF + ‘ key (instrument switched off) ON activates the lower threshold again. The threshold

y ument value is the last one which was set.
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Examples:

<ESC>L0O 380HV<CR> Lower threshold: 380 HV
<ESC>LO<CR> Read status:

380HV<CR><LF> Result: 380 HV

<ESC>LO OFF<CR> Lower threshold not active

<ESC>LO<CR> Read status:

OFF<CR><LF> Result: not active

<ESC>LO ON <CR> Activate lower threshold
again

<ESC>LO<CR> Read status:

380HV<CR><LF> Result: 380 HV

A Attention:

When you set the lower threshold, the currently active
measurement set will be terminated beforehand.

MR - Data Logger access
Syntax: <ESC>MR [n]<CR>
Description:

If a valid measurement set number is given as a par-
ameter, the DynaMIC DL will issue the contents of the
measurement set in the selected report printout for-

mat. On recall without any parameter, the number of
the stored measurement set is returned.

Examples:
<ESC>MR<CR> Read measurement set number:
3<CR><LF> Result: 3

<ESC>MR 3 <CR> Request measurement set no. 3

NF - Read base line position
Syntax: <ESC>NF<CR>
Description:

Reading the instantaneously valid base line position.

Example:

<ESC>NF<CR> Read base line position:
32784<CR><LF> Result: 32784

I3~ Note:

This remote control is not used for operation of the in-
strument but can be usefull for service purposes.
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S

OE - Output of error géssages
<ESC>OE [ (0| 1) ] <CR>

Syntax:
Description:

Switching the output of error messages on/off via the
serial interface or display of the active status of the
error message output. When the function is switched
on, each error message of the instrument is output via
the serial interface, e.g.

E 1.1<CR><LF>

Examples:

<ESC>0OE<CR> Inquiry whether error output
is switched on:

0<CR><LF> Result: not switched on

<ESC>0OE 1<CR>

=" Note:

The last setting is saved even if the instrument is
switched off.

Activate error output

S SRS
OH - Output of measured hardness

Syntax: <ESC>OH[ (0| 1)] <CR>

Description:

Switching the output of the measured hardness on/off,
or display current status of the hardness value output.
When the function is switched on, the measurement
results are transferred in the selected hardness scale,
for example:

40.5HRC<CR><LF>

40.7HRC<CR><LF>

Examples:

<ESC>0OH<CR> Inquiry whether hardness value
output is switched on.

0 <CR><LF> Result: not switched on

<ESC>0OH 1 <CR>

=" Note:

The last setting is saved even after the instrument is
switched off.

Switch on hardness value
output
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A e %
PN - Serial number of the probe
Syntax: <ESC>PN<CR>
Description:

Read probe serial number. If there is no probe con-
nected, the result is 0.

SN-DynaMICMSerlaI Numbel:
Syntax: <ESC>SN<CR>

Description:

Reading the Serial Number of the instrument.

Example:
Example: <ESC>SN<CR> Read serial number:
<ESC>PN<CR> Read probe serial number: 580<CR><LF> Result: 580
1618<CR><LF> Result: 1618
PT - Type of the probe
Syntax: <ESC>PT<CR>
Description:
Reading the type of the connected probe. If there is no
probe connected, the result is 0.
Example:
<ESC>PT<CR> Read probe type:
D<CR><LF> Result: D
Krautkramer DynaMIC Issue 05, 07/97 11-17
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TL - Read / set time for display backlight

Syntax: <ESC>TL [ (n | ON) ]<CR>

Description:

Reading or setting the time after which the instrument
backlight is switched off if the instrument is not used.
The setting range is from 5 seconds to 60 seconds. If
ON is given as parameter, the backlight is perma-

TM - Read / set material
<ESC>TM [n]<CR>

Syntax:
Description:

Set the material group or read currently active setting
Range: 1 to 14, dependent on the impact device and
on the stored material groups (10-14).

nently on if activated. Examples:
Example: TM 5<CR> Select material group no. 5
’ TM<CR> Read material group:
<ESC>TL<CR> Read time for backlight 5<CR><LF> Result: 5
switch-off
10S<CR><LF> Result: 10 s
<ESC>TL 20<CR> Increase switch-off time to
20 seconds
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RSB = =
TP - Read / set time for mstrument swnch off

Syntax: <ESC>TP [ (n | ON) ]<CR>

Description:

Reading or setting the time after which the instrument
is switched off if not used. The variation range is from
60 seconds to 300 seconds. If ON is given as par-
ameter, the instrument is permanently switched on.

Example:

<ESC>TP<CR> Read switch-off time
180S<CR><LF> Result: 180 seconds
<ESC>TP 300<CR> Increase switch-off time to

300 seconds

i S 7 e
UN - Select the hardness scale

<ESC>UN [ (HV | HRC | HRB |
HB | N/MM2) | HS | HL ] <CR>

Syntax:

Description:

Selecting hardness scale or display of currently active
scale.

Examples:

<ESC>UN<CR> Read active hardness scale:
HRC<CR><LF> Result: HRC

<ESC>UN HV <CR>  Set HV scale

A Attention:

When you change the hardness scale, the currently
active measurement set will be terminated beforehand.

Krautkrdmer DynaMIC
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VE - Software Version
Syntax: <ESC>VE<CR>
Description:

Reading the software version number of the instru-
ment.

Example:

<ESC>VE<CR> Read Software Version no.:
01.01.00<CR><LF> Result: 01.01.00

11-20 Issue 05, 07/97

Krautkramer DynaMiC



The rebound hardness testing method 12

Krautkréamer DynaMIC Issue 05, 07/97 12-1



The rebound hardness testing method

General information

12.1 General information

The following section contains some helpful informa-
tion about the hardness testing method of the Dy-
naMIC.

The equipment consists of an impact body, impact de-
vice and display unit. The impact body has a spherical
tungsten-carbide tip and a permanent magnet for
generating a voltage pulse; the impact device has a
spring mechanism for loading and impelling the impact
body, and an induction coil for detecting the magnet in
the impact body. In the rebound hardness testing
method, the speed variation caused by the impact of
the impact body against the material surface is
measured.

The impact energy is adjusted via the spring for the
measurement. The impact body contained in the tube
of the impact device is impelled against the test sur-
face by means of the release button.

In the course of this, the magnet of the impact body in-
duces in the coil a voltage signal whose height is pro-
portional to the impact phase speed (Ip). The impact
causes a plastic deformation of the material and a per-
manent spherical indentation is produced in the sur-
face. This plastic deformation leads to a loss of energy

of the impact body and thus to a lower speed after the
actual rebound phase (Rp).

The hardness value is calculated from the ratio of
these two speeds and output as follows:

HL = 1000 Rp/Ip
Please also refer to VDI reports no. 308 (1978).

The speed ratio is determined exactly at the moment
of impact/rebound by means of the special signal pro-
cessing. The speed ratio is therefore unaffected by the
impact direction. As opposed to this, other rebound
hardness testers require presetting of the impact direc-
tion in fixed steps (influence of gravitation on the
speed ratio) - which constitutes a considerable disad-
vantage with frequently changing test positions.

DynaMIC requires no input of the impact direction.
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The rebound hardness testing method

12.2 Conversion of hardness values

Regarding the conversion of hardness values, please
note the following (please refer to DIN 50 150 and
ASTM E 140):

Hardness values which were measured by different
methods cannot be converted to each other on the
basis of generally applicable relationships.

On the one hand, the reasons for this can be found in
the fact that the penetration behaviour of a material is
determined by its deformation behaviour under stress
(stress-strain relations). On the other hand, the form
and material of the indentor, the size of the indent and,
therefore, the measured area vary with the hardness
testing methods used.

You should therefore be aware of the fact that the con-
version of hardness values both to each other and into
tensile strength values may be inaccurate and unre-
liable depending on the material, its preparation and
surface finish.

Therefore, please indicate the hardness values in the
scale that was experimentally determined with the
hardness method used (e.g. rebound method in HL).

Consequently, you should make conversions only in
cases where:

o the specified testing method cannot be applied, for
example because suitable test equipment is not
available.

» it is not possible to take the samples required for
the specified testing method.

Special aspects of conversion with the Dy-
naMIC

The conversion of hardness values to other scales,
which you can select on the instrument, is made in the
basic setting according to specific conversion tables of
the instrument; however, you can also make a conver-
sion according to DIN 50 150 or ASTM E 140. All the
limitations of conversion, mentioned in these stand-
ards, will apply. Please also observe that the conver-
sions according to DIN 50 150 and ASTM E 140 (for
Rockwell scales) only apply to the material group 1
(low-alloy / unalloyed steel). The specific conversions
of the instrument are used for other material groups
after selections of DIN 50 150 150 or ASTM E 140.

There are 9 material groups available in the DynaMIC
from which you first have to choose the ones coming
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Conversion of hardness values

closest to your test material. After that, you should
carry out an instrument calibration for your specific ma-
terial in order to ensure accurate measurements
(please refer to page 5-15).

With regard to the steel material groups, please keep
in mind that the hardness values in the lower hard-
ness ranges (up to about 500 HL) are less material-de-
pendent than those in the upper ranges. Please check
the calibration of your instrument especially if you are
dealing with hardness values exceeding 500 HL.

On the following page you can find a survey of the
existing conversion possibilities for the individual ma-
terial groups and impact devices. Due to the higher
material-dependency, converted hardness values in
the upper hardness ranges show considerably larger
differences.

Material groups

No. | Material group Impact dev.

1 Low-alloy/unalloyed steel and DE G

cast steel

m

Tool steel

Corrosion-resistant steel

1)

Gray cast iron

Spheroidal graphite cast iron

Aluminium cast alloys

Brass

Bronze

wololvN|lo|loalps]|wiN
0OI0|0|0C(0C|0|0O|OC
o

Copper wrought alloys

5" Note:

Concerning the allocation of own conversion tables to
the groups 10-14 please refer to chapter 12.5.
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Conversion possibilities and ranges

Dyna D |[DIN 1 80-1000 | 80- 650 | 40- 106 | 19- 70 | 30- 100 | 275-2200
ASTM1 90-1000 | 90- 560 | 52- 102 | 19- 70 | 30- 100 | 300 -2200
Dyna 1 75-1000 | 75- 700 | 35- 100 | 20- 70 | 30- 100 | 250 -2200
2 75 -1000 20- 70
3 75-1000 | 75- 700 | 35- 100 | 20- 70
4 90 - 350
5 120 - 400
6 20- 180 | 10- 85
7 40- 180 | 10- 95
8 45 - 320
9 45 - 320
Dyna E |DIN 1 80-1000 | 80- 650 | 40- 100 | 19- 70 | 35- 100 | 250 -2200
ASTM1 95-1000 | 90- 560 | 52- 100 | 19- 70 | 35- 100 | 300 -2200
Dyna 1 80-1000 | 80- 700 | 40- 100 | 20- 70 | 35- 100 | 250 -2200
2 80 - 1000 20- 70
Dyna G |DIN 1 85- 650 | 80- 650 | 45- 103 | 20- 60 | 30- 85 |275-2200
ASTM1 95- 650 | 90- 560 | 52- 100 | 20- 56 | 30- 85 |300-2200
Dyna 1 75- 650 | 75- 700 | 45- 100 | 20- 60 | 30- 85 |250-2200
4 90 - 350
5 100 - 380

Measurement range for the default scale HL: 150 - 1000
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12.3 Preparation of the test material

In order to achieve reliable and reproducible measure-
ment results, it is important that you observe a few
comments on the quality and preparation of the ma-
terial. Therefore, please read the following information.

Surface finish

The surface must be clean and free of oil, grease and
dust.

The surface roughness (peak-to-valley height) of the
material should not exceed 10 micrometers.

— Grind rougher surfaces, e.g. with the battery-
powered grinding machine
MIC 1060 (please refer to chapter 2.3).

Curved surfaces

With surfaces showing a radius of curvature 30 mm
{convex or concave), a correspondingly shaped test at-
tachment must be used to ensure a stable and safe
positioning of the impact device.

Measuring small test pieces

With smaller and less heavy test objects, the impact ef-
fect of the impact device may cause vibrations which
could produce distorted measurement results.

— Test objects weighing less than 2 kg must in any
case be fixed to the support using couplant so that
there are no vibrations.

— Test objects weighing between 2 kg and 5 kg must
be placed on a large metal support (e.g. a table) in
such a way that they are not moved or caused to vi-
brate by the impact. If necessary, use our ZG cou-
plant (included in the standard package) to couple
the test objects.

Minimum wall thickness

Similar difficulties occur with test objects having lower
wall thicknesses. Walls can be triggered into oscilla-
tion (e.g. on tubes) when the impact device hits the
surface the same e.g. as the membrane of a drum.
This normally causes lower hardness values.

Therefore for the rebound hardness testing we recom-
mend that objects be tested down to a minimum thick-
ness of 20 mm.
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The UCI hardness tester MIC 10 should be used for
measurment below 20 mm. However, you should at
least check the measured hardness value with a sta-
tionary hardness tester.
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12.4 Notes on statistical evaluation

The DynaMIC offers you the opportunity to output the
following statistical data in a report printout:

— maximum value

— minimum value

average reading

absolute and relative range

absolute and relative standard deviation

Average, range and standard deviation are also indi-
cated on the display.

How this information is printed out has been covered
in Chapter 7.1 Printing data. The average can be con-
tinuously displayed during the measurement and can
also be recalled after termination of the measurement
set.

Each measurement has a certain amount of inaccu-
racy. In view of this, the measuring errors consist of
the following individual errors:

» the basic measurement inaccuracy of the applied
testing method

« the handling of the probes

» the preparation of the test material (surface or heat
treatment)

» the homogeneity of the material

¢ external influences (dirt accumulation, moisture,
temperature).

The statistical evaluation is meant to help you in your
measurement assessments and to give you more con-
fidence in making your decision on the quality of the
tested material.

The most decisive information is derived from the
standard deviation; it is the best indicator of the quality
of a measurement set.

The average of a measurement set becomes more ac-
curate the more single measurements you make. On
the other hand, the more single measurements you
make the more measurements can go wrong (mis-
measurements). This is why the difference between
minimum and maximum value is not suited as a re-
liable indicator for the evaluation of a measurement
set which goes beyond 12 measurement points.
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Calculating the statistical data

Average

The average (AVG) is calculated as an arithmetical
mean:

(X1+X2+X3+... Xp)

AVG = =

in which X = single measurement

n = number of measurements

Relative tolerance range

The relative tolerance range (RNG) is calculated as fol-
lows:

MAX - MIN) - 100
RNG[%] = { AVCIBV)

Relative standard deviation

The relative standard deviation (STD) is calculated as
follows:

__S
STD = 1y - 100

S = Standard deviation (mean error
of single measurement)

in which

S is calculated as follows:

_’\/(x1—AVG)2+ (x2—AVG)2+ I (xn—AVG)2
S= )
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12.5 Creating own conversion
tables (only for DynaMIC DL)

If you work with materials for which there is no gener-
ally applicable conversion table, you will be able to cre-
ate your own by using a special Krautkrémer utility
program. Creation of tables can be made under the
condition that there is a knowledge of calculating com-
pensation curves by non-linear regression.

=" Note:

As a service, we can also create your conversion
tables if you send us your material specimens. To do
this please contact our Applications Lab.

The DynaMIC has 9 permanent material groups. You
can define a further 5 material groups, each having up
to 7 conversion tables, and store them in the DynaMIC
as material groups 10 to 14 using the memory card.

Conditions

You require:

* DynaMIC DL with the SW Version 01.01.04
e TGDL-PC cable

* Memory card

* IBM compatible PC with the operating system
MS-DOS from Version 3.3 onwords, serial interface

o Krautkramer utility program DynaSoft
¢ Statical hardness testing machine

Before creating the hardness values for your refer-
ence curve please observe the following:

+ The surface of your specimen must be carefully
treated.

» Select test objects with large dimensions. This
should weigh a least 2.5 kg, depending on the im-
pact device, so that coupling is not necessary.

¢ Check the DynaMIC display using a hardness refer-
ence plate.

e Only allocate such HL values to the statically deter-
mined hardness values which immediately adjoin.
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Operation

1. Determination of the hardness value pairs

— Determine in a series of tests your material value
pairs, consisting of the Leeb hardness value (HL)
and the corresponding hardness value of the hard-
ness scale, in which you would like to convert (e.g.
HS or HRC).

We recommend the average from at least 10 - 15
adjoining HL values and at least 3 statical values as
a basis for a value pair.

Example:
3 Rockwell measure- OOO
ments °c e
e 3 x5 DynaMIC measure- . O,
ments o o o
= 1 value pair « ° ? °

2. Calculation of the compensation curve

~ Calculate the corresponding compensation curve by

non-linear regression, e.g. using a polynomial of the
2nd degree. Polynomials of the 3rd and the 4th de-
gree can also be determined.

Determine the coeffecients of the compensation
curve.

For this you will require the following conversion rule
(e.g. for HRC):

HRC = C2 x HLD? + C1 + HLD + C0

HLD is the Leeb hardness value determined with im-
pact device D.

The formula also applies to conversions into other
hardness scales.

For example you have now determined the following
coefficients:

CO =-52,98
C1=0,1777
C2 = -4,4172E-5
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3. Creation of the definition file (source file)

You must enter your coefficients into a source file.
This file, with the name example.scr, is on the disk
supplied by Krautkramer.

— With the edit command, recall the Editor under
MS-DOS and load the file example.scr. Firstly re-
call the MS-DOS entry enquiry if you work under
Windows.

— Replace the example data with your own data, e.g.:

; Conversion table HL-D -> HRC
for material group 10

In this table it concerns a conversion table form HL (im-
pact device D) to HRC which is defined here as ma-
terial group 10. The material groups 10-14 are
selectable. A definition file or material group can con-
tain up to 7 table blocks.

The first line is a comment. Each text which follows a
semicolon is treated as a comment. The actual table
description is between the key words Table and End-
Table.

The fist three lines in the table block specifiy the ma-
terial group code (10), impact device (D) and hard-
ness scale (HRC) into which is to be converted. After
this there is a determination of the lower and upper
limits of the valid range in Leeb.

Table
. figizlal 11)0 The polynomial coefficients which you have deter-
Scale - mined are to be entered in the block between the key
Lower 630 words Polynomial and Endpolynomial.
Upper 850 End finishes file processing. The text which follows is
Polynomial . d
a0 52,98 ignored.
Cl 0,1777 — Save the file under a new name after you have en-
- dCP20 Lynomial "4, 417285 tered your data, the file type *.scr should be re-
EndTable tained, e.g. M10.scr (for the Material Group 10).
End — Exit the Editor.
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4. Creation and saving the new material groups

You will require the utility program DynaSoft for trans-
lating the definition file and an empty memory card for
saving the new material groups.

— Insert a memory card into the DynaMIC’s card siot.

The memory card must be empty. If there are stored
data on the card this can be overwritten after knowl-
edging an enquiry.

— Recall the program DynaSoft for translation of your
definition file with the following form of entry:
>dynasoft <scrfile> /w
therefore in our example:
>dynasoft M10.src /w

The material group is created with this entry; the par-
ameter w means that the file will be directly written on
the memory card.

The program DynaSoft

There are additional parameters available in order to
control the program DynaSoft. These are displayed if
you recall DynaSoft without parameters:

Options:

/TI=tabfile>] Write table to file, default:
source file name, type .TAB
Specify table increment,
default 10 HL
Vali Write to card
/C={COM1|COM2}Specify serial port,

default COM1

/I-<incr>

If you recall the program with the name of the defini-
tion file but without an additional parameter, e.g.

>dynasoft M10

then the DynaSoft program will only check the file
M10.scr for formal correctness but will not produce an
output.

If the definition file has another type of file than *.scr,
then the complete file name must be entered. Even
drive and path data are possible, e.g.:

>dynasoft A:\src\M10.mgr

The parameter /T files the calculated conversion table
into a text file. For example, the entry

>dynasoft M10 /T
writes the data into the file M10.TAB.
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If the output file shall get another name, e.g.
MAT10.TBL, then this must be additionally specified:

>dynasoft M10 /T=MAT10.TBL

The hardness value step range can be specified with
the parameter /1. In the output table the connection be-
tween Leeb and the selected hardness scale within
the fixed range limits is determined in steps of 10 HL
as a standard. For example, if you require a step
range of 5 HL then you enter:

>dynasoft M10 /T /I=5

The most important parameter is /W because with this
parameter the created conversion table is written on
the memory card in a form that is readable for the Dy-
naMIC.

>dynasoft M10 /W

It is assumed that the DynaMIC is connected to
COMT1. If the DynaMIC is connected to the COM2 in-
terface of your computer then this must be additionally
entered with the parameter /C:

>dynasoft M10 /W /C=COM2

The parameter /C can also be used in order to reroute
the output file. Instead of entering COM1 or COM2
you then enter the file name and if necessary the drive
identification and path.

5. Saving and enabling the new material group in
the DynaMIC

You now transfer the material group stored on the
memory card into the permanent memory of the Dy-
naMIC.

— Firstly withdraw the memory card out ot the instru-
ment and insert it into the card reader of the Dy-
naMIC.

The indication "table" will briefly appear on the dis-
play of the instrument. The file is read and is now avail-
able in the instrument.

— As described on page 5-15, select the function ma-
terial group and then select the requred material
group, e.g. TM 10.

The conversion table created is now active.

The saved table in material groups 10-14 can be over-
written if needed.
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Deleting the material groups

You can delete a self-created material group which
has been saved.

— Select the material group which you wish to delete
and press the (] key.

The display flashes.
— Press the [ key again.

The material group is deleted.

Deleting the memory card

You can delete the material group saved on your mem-
ory card and reuse the card again.

— Insert the memory card into the DynaMIC.
— Press the [&] key.
The following is displayed on the display:

— Press the (] key.

The display flashes.

— Press the [¢] key again.

The contents of the memory card are deleted.
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Appendix EC Certificate of Conformity regarding Electromagnetic Compatibility

13.1 EC Certificate of Conformity
regarding Electromagnetic
Compatibility

The DynaMIC meets the EMC protection require-
ments as specified in the council guidelines
89/336/EEC and the law governing the electromag-
netic compatibility from 9.11.92 (EMVG).
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13.2 Service addresses

The DynaMIC is made of high-quality components and
is produced according to the most modern methods.
Stringent intermediate checks and a quality assurance
system certified according to DIN ISO 9001 ensure an
optimal quality of conformance of the instrument.

Nevertheless, should any malfunctions occur, please
inform your Krautkrdmer or Krautkramer-Branson Ser-
vice giving details and a description of the error (if
possible, also error code number).

Please retain the instrument’s shipping packing for
any repairs possibly required which cannot be carried
out at the test location.

If you have any questions regarding the application,
use, operation or specifications of your DynaMIC,
please contact your local Krautkrdmer agent or the fol-
lowing addresses direct:

Krautkramer GmbH & Co.

Service-Center
Robert-Bosch-Str. 3
D - 50354 Hiirth

or:

Postfach 1363
D - 50330 Hurth

Phone: (49) - 2233 - 601 111
Fax: (49) - 2233 - 601 402
Telex: 888 1643 echo d
France

Krautkramer France
ZAC Sans Sougci

68, chemin des Ormeaux
F - 69760 Limonest

Phone: (33)-72-1792 20
Fax: (33) - 78 - 47 56 98
Telex: 305734
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Great Britain

Buehler Krautkramer Ltd.
Univ. of Warwick Science Park
GB - Coventry CV4 7-HS

Phone: (44) - 1203 - 69 00 69
Fax: (44) - 1203 - 69 30 32
italy

Branson Ultrasuoni S.P.A.
Div. Krautkramer Italiana
Via dei Lavoratori, 25

| - 20092 Cinisello balsamo

Japan

Krautkramer Japan Co., Ltd.
Shin Tsaiso Building No. 3
10-12, Dogenzaka 2 - Chome

Shibuya-ku

Tokyo 150

Phone: (81) - 3 - 3461 - 3971
Fax: (81)-3-3770 - 4879
Telex: 02 423 507

USA

Krautkramer Branson

Milano 50 Industrial Park Road
P.O. Box 350

Phone: (39)-2-66010479 .

Fax: (39) - 2 - 66 01 04 80 Lewistown, PA 17044

Telex: 314 190 Phone: (1)-717 -242 03 27
Fax: (1)-717 - 242 26 06
Telex: 842 354
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Changes

Existing changes or additions are described in this
chapter.

Otherwise this chapter remains empty.
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Index

A C
Accelerated setting 4-6 Cal
Accumulators 3-2 Carrying out calibration 5-16
Alarm threshold Calibration
Inhibiting 6-7 Inhibiting 6-6
Printout 7-6 Restoring 5-18
Setting 5-6 Calibration value 5-15
Application software 2-8,7-9,11-4 Printout 7-6
Arithmetic mean 5-5 Conditions
ASTM E 140 5-8, 5-15, 6-5, 12-3 Hardness testing with DynaMIC 1-6
Automatic instrument switch-off 5-4 Conversion DIN 50 150 / ASTM E 140 5-15
Average 12-8 Conversion of hardness values 1-9,12-3-12-5
Displaying 4-3, 5-23 Conversion possibilities
Printout 7-6 Overview 12-5
Viewing 5-10 Conversion tables
Creating own conversion tables 12-10
Conversion type 5-8
B Configuration 6-5
Batteries 3-2 Curved surfaces 3-4
Charging 8-2
Maintenance 8-2
Battery voltage D
Bock Display symbol 3-3 Data Logger
ocking . 5.3
functions 4-6 DISP Ia)_/ symbol
Blocking of functions 4-6 Switching off 68
Switching on 5-20
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Index

Data storage 5-19-5-33 F
B:}:ﬁtrr‘znsfer -2 Function check 9-2
Any reading 5-11
Last measured value 5-10
Measurement set 5-28 G
Memory 5-29 grinding set 2-7
Parameters 5-31
Reading 5-22
DIN 50 150 5-8, 5-15, 6-5, 12-3 H
Display
Overview 4-2 -4-3 HardneSssi sczfle 5.5
Display backlight i electing -
giﬁggng time period 2471 Upper alarm threshold 5-7
Dyna 41/42
Test attachment sets for
Curved surfaces 3-4 I
Dyna D Impact body 12-2
Connecting impact device 3-3 Impact devices
Dyna E and material groups 5-15, 12-4
Connecting impact device 3-3 Connection 3-3-3-5
Dyna G Display symbol 4-8
Connection impact device 3-3 Handling 4-7 - 4-9
Handling 4-7 Maintenance 8-4
DynaSoft Impact direction 1-2, 12-2
Creating own conversion tables 12-10 Initialization 9-3
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Index

Instrument settings

Viewing
K
Keypad
overview
L
Lo

Lower alarm threshold
Low-alloy / unalloyed steel

M

Material
Handling
Preparation
Printout
Surfaces
Wall thickness
Weight
Material groups

Creating own conversion tables

Inhibiting

5-27

4-4

5-2

1-7
12-6
7-8
1-7
12-6
1-7

5-8, 5-15,12-3
12-10

6-6

Overview
Selecting
Materials
Maximum value
Printout
Measured value
Deleting
Measured value display
Selecting
Measurement
Carrying out
Different materials
Low-alloy / unalloyed steel
Small pieces
Measurement level
Measurement set
Deleting
Viewing
Memory
Deleting
Memory Card
as Parameter Card
Switching off
Minimum value
Printout
Moisture protection

12-4
5-15
1-2
12-8
7-6

5-5

5-9
5-15
5-2
12-6
4-5

5-28
5-11, 5-22

5-29
1-2,5-17,5-19
5-30

6-9

12-8

7-6

1-9
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Index

N

Nickel-Cadmium cells
Charging

Nickel-Metal-Hydride cells
Charging

o)

Operation levels

P

Parameter Card
Parameters
Deleting
Loading
Printer
Transfer parameters
Printing
All measurement sets
Single files
Printing data
Printout
Complete
DIN A4 format

3-2

3-2
8-2

4-5-4-6

5-30

5-31
5-31

7-2

7-3

7-2-7-8

7-6
7-8

R

Range

Display

Printout
Reading

Deleting
Rebound method
Remote codes
Remote operation
Report format

Short
Report printout

DIN A4

List

Selecting format

Selecting language
Resetting

functions
RS 232

S

Scales

Self check

Serial number of the DynaMIC
Printout

12-8
5-26
7-6

5-22
1-3, 1-8, 12-2
11-6
11-4

7-7

7-8
7-8
6-4, 7-5
6-3,7-4

4-6
112

12-6
9-3
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Index

Serial number of the impact device used Surface
Printout 7-6 curved 3-4,12-6
Service addresses 13-2 finish 12-6
Service function 5-3
Servicing 8-3-8-4
Set level 4-5 T
Setting displays 4-3 Test attachment 3-4,4-7,12-6
Settings Total number of measurements 5-3
Alarm thresholds 5-6 Training courses 1-6
Display 4-3
Display backlight 5-4
Over a large range 4-6 VvV
Single\r/:e:gtr:cg);n gg Version _nurpber of the DynaMIC
Displaying 523 Vers V‘eE")’ " e ?g
Software version of the DynaMIC ersions Lyna i
Printout 7-6
Standard deviation 12-8
Display 5-12, 5-26 w
Printout 7-7 Wall thickness 12-6
Statistical evaluation 12-8 -12-9 Water protection 8-2
Status displays 4-3
Status overview
of the instrument 5-3
Storage capacity 5-21
Storing measurements 5-21
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