HT-1000C/2000C
Portable Hardness Tester

Operating Instructions

G & R Technology Inc.



General Description

The G&R HT-1000C and HT-2000C Hand-Held Hardnesstére are advanced
instruments distinguished by their friendly opesati durability, small size, high

precision, and wide measuring range. They are iinfype testers that incorporate the
Leeb principle of measurement. They are used fstintg the hardness of a variety of
metals in remote locations.

Both the HT-1000C and HT-2000C have digital readdaot direct hardness readings in
HL, HV, HB, HRC and HS scales. The HT-2000C ha¢rBA transmitter that transmits
data to a printer, PDA system.

Both the HT-1000C and HT-2000C comply with all of he requirements of ASTM
Test Method A 956-02
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1. Technical Specifications

Testing Range:

350 to 960 HL (Leeb Value)
Converted Hardness Scales:
HB, HV, HRC, HS

Accuracy and Variation:
+4 HL value or +0.5% (based on the average of ineasurements around 800HL)

Testing Direction:
Vertically Down, 45° Down, Horizontal

Temperature:
Operating Temperature: 14°F to 104°F (-10°Cl65C)
Storage Temperature: - 4°F to 122°F (-20°60%C)

Data Storage:
Automatic recording and storing of up to 500 tesiutts including readings, time, test
material, test hardness scale, and test direditi-1000C stores up to 10 tessults.)

Clock:
Real time and date with a ten year calendar.

Power Supply:
Tester: Two 3V Lithium Batteries (CR2330)
Printer: Li-lon rechargeable battery

Battery Life:

Tester: Work life 80 hours continuous (Up to 40686xs)
Sleep life 2 years continuous

Printer: More than 10000 lines per full charge

Tester Weight:
4.25 oz (120g)

Tester Dimensions:
6.5"x 1.1"x 1.1” (165mm x 28mm x 28mm)



Material Hardness Measuring and Converting Ranges:

Workpiece Standdddrdness Scales
Sample Leeb Vickers Brinell Rockwell | Shore D
Under Test (HL) (HV) (HB) C(HRC) | (HS)
Steel/Cast Steel

(ST) 350-960 | 80-1000 | 80 -680 20-70 32-102

(F=30D2)

Alloy Tool Steel

(AS) 350-900 | 80-940 21-68

Table 1.1

Notes: The above table shows the valid hardnesgesfor typical materials. A test
outside the specified range is invalid and the ldiggcreen will indicate an “E”
(Error). Errors are normally caused by setting tiester for a different material
than that being tested.

If the hardness of a material is not in the rangeeg by the table, the hardness is
not valid and will produce an error.



2. Packing List
HT-1000C Package Includes:

HT-1000C Hardness Tester
Standard Test Block

Support Ring .79” (20 mm)
Support Ring .53” (13.5 mm)
CR-2330 Lithium Batteries (2)
Plastic Carrying Case

Tube Cleaning Brush
Operating Instructions

HT-2000C Package Includes:

HT-2000C Hardness Tester
PORTI-S Micro printer

A/C Adaptor

Standard Test Block

Support Ring .79” (20 mm)
Support Ring .53” (13.5 mm)
CR-2330 Lithium Batteries (2)
Plastic Carrying Case

Tube Cleaning Brush
Operating Instructions

Optional Equipment

Set of 12 Special Support Ring$or testing curved and uneven surfaces.



3. Functional Description

Figure 3.1 illustrates the HT-1000C/2000C hardnesters.
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Figure 3.1
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Press thé&/O key to power ON/OFF.

Pressing this key will switch the power from OFFaN or ON to OFF. When the tester
is turned OFF, it enters sleep mode: the memasgved and the timer still runs. When

the power is turned back ON, the tester will autbcadly go to the last test results with

the previous settings intact for ease of operation.

Note: To prolong battery life, the tester will aatatically enter sleep mode if the tester
has been idle for approximately one minute.



4. Workpiece Requirements

Selection of the work piece to be tested and pegjoar of its surface prior to testing will
help insure accuracy.

Minimum Weight Requirement

To achieve correct test results, select thick, heand solid workpieces for
testing whenever possible. The surface area whererpact body strikes should
have an even hardness.

A solid workpiece that weighs more than 4.4lbs.d2Ean be tested on directly
with the HT-1000C/2000C hardness testers.

A workpiece that weighs less than 1.1lbs. (0.5Kgud be secured to a
workbench or a stable support. The surface betweework piece and the
support must be hard, clean, and smooth. To séiceneork piece, apply
petroleum jelly or yellow grease to the adjoiningfaces of the work piece and
support, press the work piece firmly onto the sup@nd eliminate any air
between the two surfaces by sliding the work plesek and forth.

Surface Finish Requirement

To eliminate measurement errors, which could rdsmih the roughness of the
test surface, the surface should be polished s@theetallic luster appears. The
roughness (Ra) of the surface must be limited @o4um. Note that the rougher
the surface of the work piece, the lower the hasdnest results.

Cleanliness Requirements

To ensure test accuracy, the test surface of thik piece must be clean and free
of any oil stains, rust, and remains from electiaiipg or paint.

Workpiece Support Requirements

To avoid displacement during testing, the workpigteeuld be firmly fixed with
its test surface perpendicular to the impact divectDue to the impact of the
Impact Body, the test area may deform or vibratendor some workpieces with
suitable weights and thicknesses.

The tested hardness may be lower than normal.i3leispecially true for
workpieces such as a large plate, a long bar od agand workpieces with a



curved surface. Some testing recommendations ésetiwvork pieces are shown in
figure 4.1.

{2). PLATE:

PN

) N G~ < R - T I
L7 ™D

(3). ROD or LONG BAR:

i
—

Note This indicates an improper test.
Otherwise, test method is accurate.

Figure 4.1

Workpieces with Curved Surfaces

The larger the curvature of the workpiece’s surfdioe easier the testing
operation. Under normal conditions, testing canldree directly with the standard
support ring onto a curvature with radius of 1 3/@B®mm) or longer.

For a work piece with a radius of less than 1 3/B®mm), a special support ring
should be used for testing.

Note: A set of 12 rings is available for testmgved and uneven surfaces.



5. Basic Operations

Powering On

Press th&#O key to turn on power. The LCD monitor will showetlast test results:
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Figure 5.1

Select operating parameters.

1. Press th8ET key to start and set up a new test. You will nelest the operating
parameters. The LCD monitor will prompt for a numbgtest results in the test

group:

1
=3

Figure 5.2

Press thek key or the= key to adjust from 1 to 10. After you have selddevalue,
press théd key to select a testing material.

2. The LCD monitor will now prompt for the workpieonaterial. Press tH:key or
the=key to adjust from ST or AS. The LCD monitor wdikplay:
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Figure 5.3
ST AS
Ban Steel Alloy Steel

Press thd key again to select a testing scale.

3. The LCD monitor will now prompt for a testingade. Press th+ key or the= key
to adjust from HL, HV, HB, RC or HS. The LCD momnitwill display:

. J
Figure 5.4
HL HV HB RC HS
Leeb Vickers Brinell Rockwell C Sleor

Press th# key again to select a testing direction.

4. The LCD monitor will now prompt for a testingelction. Press th# key or the=
key to adjust from¥, W or 2. The LCD monitor will display:
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If any parameters need to be changed, predskbg again to select a number of
test results in the test group and start over f&tep 1. Otherwise, press tB&T
key to end selection of the operating parametdrs.HT-1000C will clear the
memory while the HT-2000C will begin to store nesttresults, and display:
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Figure 5.6
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Testing

1. Push the Loading Tube towards the support nrig itlis engaged. Then, while
still holding on to the loading tube, slowly retutro its original position

Caution: Returning the Loading Tube back to its orginal position too quickly
may damage the tester’s partsALWAYS hold onto the Loading Tube and

slowly guide it back in a controlled fashion.

2. Holding the tester between your thumb and irfdeger, plant the tester against the
workpiece.

3. Keeping the tester steady, press the testerselgutton. (See figure 5.7)

12



Figure 5.7

THE TESTING RELEASE BUTTON SHOULD BE PRESSED CAREFWITHOUT
TIPPING THE UNIT.
4. After two seconds, the test results are displayel stored in the tester’'s memory.
The LCD monitor will display:

Figure 5.8st Results

5. If the test results are outside the rangedistd able 1.1, the screen will display:

( )

igbre 5.9 Error Result
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Errors are normally caused by not configuring tstdr for the correct test material.
If the test results are incorrect, they can betddlasing the procedure “Search &
Delete Tested Results” on p.17.

Change window

Results can be displayed in two possible windowaximum and minimum values, or
average value of the group. To select a windowsgtiecd key to cycle through the
different results.

Average Value Leeb Value Minimum Value Maximum Value

E}EAVEF'/ ? T'"Bg

L
:ae.l .ll.', colll

Converted HV Value

Figure 5.10

Transmit Data to Printer or PDA system using IrDA (HT-2000C Only)

Press théR key to start transmitting data. The LCD windowlwlisplay:
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Figure 5.11
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1. To print the test results, press Bfe key again. The LCD window will display the
current test group number. Press#lkeey or the= key to select the group number
you want to print.
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Figure 5.12

Turn on your printer. Align the IrDA window of th@inter at a 45° angle with the
IrDA window of the HT-2000C tester. Keep the distaietween the printer and
tester no more than 1 foot (30 cm). See Appendibhén press thER key again to
send the data to the printer, and the LCD monittrdisplay following:

PRI

Figure 5.13

2. To transmit the data to a Palm PDA system, presSET key and the LCD
window will display the current test group numieress thek key or the= key to
select the group number you want to transmit.
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Figure 5.14
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Turn on the PDA system and align the HT-2000C IniAdow with the PDA
system’s IrDA window. Press ti#R key again to start sending the data. During
transmission, the LCD monitor will display:

( )

"l
LIl

Figure 5.15
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If the receiving system (printer, PDA) successfudlgeives the data, then it outputs the
following data, and the HT-2000C hardness testikreturn to the previous window.

Testing Group 02
Testing Time 09/25/06 (BRM
Material: ST Angle: 000

No. HL HV

01 782 636
02 782 636
03 783 638
04 783 638
AVE 782 637

If the HT-2000C hardness tester does not succégsknd the data to printer, the LCD
monitor will display:

4 N\

Figure 5.16
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If the HT-2000C hardness tester does not succéssfammunicate with the PDA
system, the LCD monitor will display:

16



3

Figure 5.17
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After 30 seconds the tester will return to previadisdow.

If unsuccessful, the printer or PDA system mighturyeed off or not within the range
for the IrDA window of the tester.

Note: the printer is preconfigured for protocol ADf the configuration is changed
incorrectly, the printer needs to be reconfiguRReconfiguration instructions are in the
printer user manual. The printer should have theviang configuration:

Mode: Protocol IrDA
Baud rate: 9600 Hz
8 Data Bit

No Parity

1 Stop Bit

Density Medium

The printer user manual can be downloadedtgt://www.woosimsystems.com

Click on the link “Mobile Printers” Then click omé¢ link “PORTI-S30/40” Then
download the user manual.

The printer configuration is detailed on page 1&efprinter user manual: “2.5 Setting

Operation Mode”

Data Memory Management

The HT-1000C hardness tester stores up to 10dsglts, including workpiece material,
hardness scale and testing direction. If the nurabests exceeds 10, the tester will
delete ALL 10 previous test results. The subseqtests (starting at the $1est) are
stored and used for the next average hardnesdatabcul

17



The HT-2000C hardness tester can store up to SD0asults, including work piece
material, hardness scale, direction and testing tind date. The HT-2000C hardness
tester divides its memory into 50 sets. Each seestup to 10 test results. If the number
of tests exceeds ten, subsequent tests are stotleel next set and used for the next
average hardness calculation.

Search & Delete Tested Results

1. Search data in the current test group
From the test results, press |i&ey to search and cycle through the test results i
the current group. To delete the data onscreens phe= key. The data will be
deleted from memory and the LCD monitor will digpthe last test result. To the
results without deleting anything, press 8t€T key or do another test. The latest
test result will be displayed.

2. Delete current test result

From the test results, press =&ey to delete the test result onscreen.

Clear All Memory
First, start with the power off. While holding dowe SET and+ key, press and hold

down thel/O key, then release tI®ET and+ key, and finally release th&O key. All
memory is cleared.

18



6. Additional Operations

The following are procedures to change the testargiguration for the date format, set
the clock, and adjust the tester offset.

First, start with the power off. While holding dovire SET ane= key, press and hold the
I/O key, then release the SET a=Xkey, and finally release the I/O key. The scredh w
display Figure 6.1.:

Figub.1

Press th8ET key to set the date format.

Set the Date Format and Clock (HT-2000C Only)
Press thd key to choose between USA$ Month/Day/Year) and EuropeaBU{
Day/Month/Year) date format, as in Figure 6.3:

e N (
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H

Figure 6.3

Press theSET key again to continue and set the clock. You adjust the time to
your preferences. Press tdiéey to cycle through and select a param#tr(year),
MH (month),DY (day),AM/PM (hour), andME (minute). Press th+ or = key to
increase or decrease the value for the selectedneser.
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Figure 6.4

Press th&ET key to continue and enter adjust tester offsetgutare.

Adjust tester offset
You can adjust the offset parameter to match thierésult of the standard test block
to the block’s actual hardness. When the testtresiagiwer than the standard
hardness, press tH=key to increase the offset. When the tester hasireference is
higher than the standard hardness, pres=tkey to decrease the offset number. See
figure 6.5. The offset range is from -50 to 50 seb hardness values.

N B
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Figure 6.5

After finishing adjusting the offset, press tBET key again to finish configuration
and save the settings. The tester will enter thierésults screen (Fig. 5.6). The HT-
1000C will delete all previous test results. The-2OOOC will store the last results
in a set and begin a new set.
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7. Maintenance and Repair

Tester Storage and Operating Precautions

The HT-1000C/2000C testers are precision instnisa&Vhen storing or
operating the tester, avoid the following:

1. Dropping the tester or subjecting it to shoc#t aharp impact.

2. Dropping or spilling any oil, grease and/or otlguids onto the tester.

3. Applying any oil, grease and othguids to the workpiece being tested.

4. An operating environment with heawgt or gas that can damage to the tester.

5. Material that far exceeds the tdsthlardness range.

Replacing Batteries

The battery life is eighty hours. The battery Wfél vary with the frequency of
use. If the monitor displayBATT, the batteries should be replaced following this
procedure:

1. Use two, 3V Lithium CR2330 batteries (Panastinand batteries
recommended).

2. Install batteries in series, both cells’ pogtterminals should face the side
with the symbo+ on the battery holder.

3. Voltage levels of the two batteries should keeshme. Replace both batteries
atthe same time.

Caution: After changing batteries in the tester, tun the tester power ON,
then OFF to enter sleep mode.

Cleaning the Tester

The tester’'s Guide Tube should be cleaned perithgi¢dnder normal operating
conditions it is recommended that cleaning be ddtex 1,000 tests or after 1-2
months of use, whichever comes first.
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The Guide Tube should be cleaned using the inclbdash following this
procedure:

1. Unscrew the Tester Support Ring.

2. Remove the Impact Body.

3. Brush the inside of the Guide Tube several times

4. Clean the Impact Body with alcohol or other “rmli based cleaning fluid.

5. Replace the Impact Body (note, the Impact BathtHshould face towards the
Support Ring).

6. Replace the Support Ring.

Impact Body and Tester Accuracy

Note:

When results from repeated testing on a standadhbsas test block are
consistently higher than the actual hardness véhgempact Body is probably
worn. Please contact our Sales Department to repihecimpact Body.

If problems occur with the tester or any asm#ies, do not attempt to

disassemble or repair the tester. Contact our CustioService Department for
assistance.
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8. Leeb Measurement and Application

Principles of the Leeb Measurement Method wer@thiced to the hardness testing
industry in 1978.

Using the quotient of the rebound and impact vesatipat are proportional to the
rebound and impact velocities on an impact body hédrdness of a work piece under test
can be determined. The harder the surface of thk prece, the faster the rebound
velocity and the larger the test value.

The Leeb hardness (L-value) represents a diredhleas measurement for the following
materials: steel, cast steel, alloy steel, stasndésel or refractory steel, bear steel, gray
iron, nodular, aluminum, brass, bronze, and copper.

Brinell, Rockwell, Vickers and Shore values areed®iined using static conversion
curves.

Definition of the Leeb Hardness Test
An impact body, i.e. a tungsten-carbide ball opacsfied diameter, is projected against
the work piece under test with a given impulsedo#t a distance of 0.039”(1 mm) from
the surface of the work piece, both the impactrabdund velocities are measured using
the electromagnetic principle where the inducedagas are directly proportional to
these velocities.
Leeb hardness can be measured electronically ahevidlue is defined by:

Vb

L= (-----)x 1000

Va
Where Vb is the rebound velocity of the impact hattyd Va is the impact velocity of the
impact body. The voltage characteristics of th@uoell and impact velocities, as the
impact body passes through the induction coilsamvn in figure 11.1 and 11.2.

23



VELOCITIES
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Figure 11.1
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Figure 11.2.
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9. Constructing Special Comparative Curves

Leeb and Other Hardness Comparative Curves for a Tgical Work
piece

The HT-1000C/2000C hardness testers store Leebthed hardness comparative
curves for ten types of materials. The hardnesgeoative curves should meet
most hardness testing requirements. However,tihtgpsf a special type of
material is required, a hardness comparative ccamebe constructed for Leeb
and other static formats.

Guidelines for Selecting and Pre-Testing a Test Sate

1. The type of material for the test sample shooddch the type of material of
the workpiece.

2. Select large and heavy test samples whenevsii@sA solid cylinder with a
diameter of 3 ¥2” (90mm) and length 2 3/8” (60mmjasommended.

3. The suréce of the test sample should be treated to miebealequirements
described in “Pre-treatment of the Workpiece Unicest” (page 8).

4. To construct a hardness comparative curve, testesamples of the same
material but of different hardness values are $edeto find the upper
extreme, the lower extreme, and the medium values.

Hardness Measurement for Test Samples

Select the desired hardness format for the tespleasni.e. Brinell, Vickers,
Rockwell B, or Rockwell C), then use the hardnessetr to determine the
standard Leeb hardness (HL) of the test samplesiement requirements are as
follows:

1. Test points should be selected on the spiraksho figure 12.1, additionally,
the following requirements must be met:
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Leeb
Tasting
marking

Static

Figurc 12.1.

The center of Leeb testing markings on the testefdhae should
be>0.12" (3mm).

The center of static testing markings on the testethce should
be> 0.4" (10mm).

The distance between the center of the Leeb testarging and
the edge of the static testing should>@12” (3mm).

The distance between the center of the Leeb madadghe edge of
the test sample should Bé).2” (5mm).

Prior to testing the samples, the static hasltester should be adjusted.
The testing block hardness, for adjustment purpadesild be close to the
hardness of the workpiece under test.

Similar to the static hardness tester, the ltegbness tester should also be
adjusted prior to testing the samples.

During testing, the test sample should be Isgghe Impact Body is
perpendicular to the tested surface.
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Creating Hardness Comparative Curve for Samples

Calculate the average value of the test resulimdd from Leeb hardness testing for a
specific test sample, (use appropriate test redguhe test sample is re-tested), then use
this value for plotting. Similarly, the average walof the test results obtained from static
hardness testing for the test sample can be useudiofiting.

Use the static hardness values as the x-axis hanldeieb values as the y-axis,
then plot a point for the obtained average valoeg#&ch test sample on the
plotter paper. Repeat plotting for two other paints

Leeb
A

680
606
540

0 + HRC

25 35 45
Figure 12.2

Connect the three points to construct a smoothecurv

Note: The more the points, the smoother the cocigducurve. A better comparative
curve can be generated with more test samples amd tests.

Hardness Comparative Curve for Direction Adjustment

In case the surface of the workpiece under teasbtiperpendicular to the direction of
gravity, different test angles can be selectethéntéster to compensate for the
gravitational effects. With the built-in comparagigurves in the micro-controller

memory, the hardness tester can automatically atijadeeb test results according to the
direction of testing and convert the Leeb hardwasses to other desired hardness values.
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