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Precision Portable Hardness Tester

OPERATOR’S MANUAL

The Ames Precision Features:
Hardness Tester is a hand- * Accurate — providing true Rockwell tests with
held, manually-operated accuracy to +/- 1 point
instrument used to perform * Reliable — provides years of service when
superficial or standard properly maintained and calibrated

; ¢ Versatile — a variety of models to cover varying
I?]ochV\llgll Hlarg ness Tests in needs — plus reversible anvil/penetrator orienta-
the field or laboratory. tion to allow internal surface testing

IMPORTANT: Your tester has been marked with month and year as a reminder
to send the instrument in for calibration.

Pin (except Model 1-4)
Scale magnifier

Hardness scales Hand wheel

Test sample
Penetrator

Anvil

Model 1 shown

Maintaining

your Ames
Hardness Tester

All Ames testers are facto-

ry lubricated. Do not attempt
additional lubrication. Keep

the tester dry and free from
oil. Store in the case pro-

vided. When necessary, wipe
with a commercial cleaner.

Grip
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Ames Portable Hardness Tester

Operator Manual

Depth of pen-
etration result-
ing from initial

(minor) load

Additional
depth of
penetration

after second
(major) load
is applied.

Rockwell Hard-
ness is derived
from difference

FMEASURING ROCK-
: WELL
HARDNESS

ROCKWELL C PENETRA-
TOR

Standard Diamond Pen-
etrator with

120°.cone and

spherical

point.

Hardness Testing

Rockwell Hardness testing is a sys-
tem for determining the hardness of
metals and alloys of all kinds. The
American Society for Testing and
Materials (ASTM) has established
a standard recognized worldwide
to help manufacturers maintain the
qualities they want in their prod-
ucts.

ASTM Standard E-110 defines

the test method and parameters
for a valid test using portable hard-
ness testers. Following is a general
description of the method.

Aspheroconical diamond penetrator
or a carbide ball penetrator is forced
into the surface being tested at a
predetermined pressure load. The
hardness is read as a function of the
depth of penetration.

Toovercome errorsin measurement,
two pressure loads are applied in

— Rockwell scales

sequence. The first, a minor load
is applied and the readout dial is
“zeroed” with the part being tested
still under load. Then the major load
is applied.

The penetrator is backed out to the
minor load point to read the distance
traveled. The hardness reading
represents the additional depth of
penetration beyond the minor load.

Tester accuracy is checked by run-
ning the test on specimens whose
hardness has been certified by an
independent testing laboratory.

All Ames hardness testers perform
genuine Rockwell Hardness tests,
giving a direct Rockwell reading.
Their accuracy meets or exceeds
ASTM Standard E-110.

Each tester comes complete with
test specimens to assure continued
accuracy.

NOTE: In any given hardness scale, valid tests can be obtained only from
materials above a certain thickness AND hardness. See chart on page 16.

wWww.amestester.com 3



Ames Portable Tester Operator Manual

Using Ames testers

Select the penetrator

and test block.

Soft materials are usually tested in
the Rockwell B Scale, using 1/16" Anvil
ball penetrator and 100 kg majorload. nut
Hardened steel and hard alloys are
testedinthe Rockwell C Scale, using
a diamond penetrator and a 150 kg
major load. The chart below gives = -
some basic guidelines for scales and ; 7 Bezel
penetrators. Cn -

Barrel Dial Pin  Magnifier

Anvil
Penetrator \

Set up the tester.

Secure the appropriate penetrator
and anvil in the tester. (Refer to chart
below or additional chart provided
with this manual.)

Step 1

Before putting your specimen into
the tester, check the position of the

indicator hand. It should rest directly Test quck
on the dot on the indicator dial. If it
doesn’t, adjust the dial by turning
the bezel to locate the dot under the
pointer.

Indicator
hand

Hand wheel

Frequently used scales
on Ames Tester Models
See chart provided for other scales

Scale Minor Load Major Load Penetrator
A 10 kg 60 kg Diamond
B 10 kg 100kg  1/16" Ball
C 10 kg 150 kg  Diamond

E 10 kg 100kg  1/8"Ball
Superficial Models:

L

Step 2. Apply Minor Load
Capture your test specimen
! . between the anvil and penetrator.
15N 8kg 15k D!amond Make sure the penetrator point is
30-N  3kg 30kg  Diamond | ot close to the mark of a previous
45-N 3 kg 45kg  Diamond | test (see page 6). Slowly turn the
15-T 3kg 15kg  1/16" Ball hand wheel_to bring th‘(‘e ind’i’catqr
30-T  3kg 30kg  1/16" Ball hant_ﬂ to the I|n_e marked “SET.” This
applies the minor pressure load to
45-T 3kg 45 kg 1/16" Ball the penetrator.

4 www.amestester.com

Minimum Thickness Requirements for thin materials, continued

SCALE
45N 15T 30T 45T HRC HRB HRA
65 71

30N

15N

MINIMUM
THICKNESS
INCHES
0.026

67

60

87

80
71

52
40
28

62

57

52

45

37

28
20

18

37

20

0.028

0.030
0.032

0.034
0.036
0.038
0.040

www.amestester.com




Thickness Requirements for thin materials

Inimum

In any given hardness scale, valid tests can only be obtained from materials above a certain thickness AND hardness.

This chart can be used two ways.

M

(o]

For each thickness, this chart shows the lowest hardness material that can be tested in each scale.

g Ames Portable Tester Operator Manual

3 < © || N| 0| o

= T © @] ||~ Measuring Rockwell Hardness

°©

2 Step 3: Set the Barrel Dial

2 Rotate the barrel dial until its pin

L E rests against the upper edge of

c T the lucite magnifier. The upper

8 line of the barrel’s hardness

5 scales should be exactly aligned

= o beneath the hairline on the

Z o Sls magnifier.

= * (NOTE: Model 1-4 has no pin,

‘g and must be aligned visually.)

5 5 SR

< < .

= Step 4: Apply Major Load.

o Turn the hand wheel only until the

& dial pointer rests exactly on the ma-

2 | ololtlwlwl| < jor load. ACCURACY: your tester is

g 3 = NNO WS ® guaranteed to +/- 1 point Rockwell.

5 (7} When using this tester, you must

% use extreme care to position the

Q pointer exactly on the minor and

£ 5 S8 zlels major load marks.

° - Rotate handwheel slowly to seat

= sample, then slowly again until

2 target load is reached. _

% % ,': E Q 8 8 ﬂ% ) Shown here is a major load of 150 kg being applied for reading in the

= < Rockwell C scale. With Ames Superficial tester models, the gauge shows

& 15, 30 and 45 kg pressures and indicates in the Rockwell N and T scales.

[}

(0]

S = oD slel N Step 5: Take the reading

S & RIN| ey Turn the hand wheel back to bring Barrel Dial

c the indicator hand back to "SET" N,

2 and take the reading on the bar-

o =zl ol o|o| o] o rel dial looking through the lucite

© WVOo|®|©|©| N~ © magnifier. Each graduation onthe

_E barrel dial indicates two points in

= the Rockwell scale.

< » Superficial Tester:

o —17] Standard Tester: e : i

5 3S4fig g oy xelegialy Withthe diamondpenetrator, ead  girator. take your reading from the

£Es =zo92l2l2lglgslg Sl Column Conthe barreldial (black  p|5ck-numbered N-T column on the

5 § EEZ numbers). barrel dial. (The difference in reading is

Lo = With the ball penetrator, read createdbythedifferenceinpenetrators:
Column B (red numbers). N with diamond, T with /" balll.)

www.amestester.com WWW.amestester.com 5



Ames Portable Hardness Tester Operator Manual

Extensions

Models with jaw openings larger
than 1" come with jaw opening ex-
tensionsto allow testing of samples
in the 0-1" thickness range. Insert
the extension between the anvil
and the open end of the jaw. Be
Anvils sure to tighten it securely.

Use the flat anvil for work where the ~ NOTE: The first two or three tests
surfaces are parallel. Use the V' anvil may be low, untilthe penetrator and
to hold round stock andtheraisedflat  anvil have become firmly seated.
anvilforirregular surfaces. Make sure

to tighten it securely.

Using Tester Accessories

Changing penetrator/anvil

Make sure totighten it securely. (Hint:
take a "dry run” reading to seat the
penetrator and/or the anvil before
taking an actual reading.)

Maintaining accuracy

All AMES Hardness Testers, whether in constant use or not, require
accuracy checks. To check accuracy, take the average of 5 readings
on the test block. The readings on the barrel dial should agree with the
marking on the test block, within +/- 1 point.

Further, to guarantee the accuracy of your tester, it is recommended that
tests be made in high, medium, and low ranges. For example, C Scale,
C-63, C-50, and C-28.

Once per year, your tester needs to be factory calibrated.

ASTM Standard E-18 (for testing Rockwell Hardness) says, in part:

™

tween the center of two ad.jacent .
three times the diameter O

7.9 The distance be
indentations shall be at least
the indentation. .
7.9.1 The distance Fom
an edge of the test piece shall be a't
times the diameter of the indentation.

the center of any indentation to

least two and a half

In other words, keep indentations 3
diameters apart. Indentations can only
be made on one side of the test block.

Factory Calibration
AMES FACTORY CALIBRATION includes a thorough cleaning. For more infor-
mation, visit the website or contact the nearest facility listed below:

U.S. (734)-475-8527 U.K. + 44 (0) 1384 231535

email: sales@electroarc.com email: sales@electroarc.co.uk
wWww.amestester.com
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Special Testers: Model 8

The Model 8 Tester is affixed to the
stock piece by means of a large
“C” clamp which has a screw long
enough to hold anything from about
1/4" thick up to 8" in diameter.

The anvil of the screw has a ball
socket which automatically aligns
the penetrator spindle atarightangle
to the workpiece. This allows testing
diameters up to 8" as well as flat or
irregular pieces without changing
the setup.

Caution:the Penetrator of Model 8
comes through a hole in the anvil.
If it is extended while clamping
or unclamping the tester to/from
the workpiece, itis almost certain
to be damaged. Be sure to make
sure the penetrator is retracted
before clamping or unclamping
the workpiece.

Anvils

There are two anvils supplied
specifically for this tester: Flat and
V-shaped. They are secured in the
measuring head by a spring-loaded
ball and can be changed by simply
pulling one out and inserting the
other.

Each has a hole toaccommodate the
penetrator. When changing fromthe
flatto the “V,” the penetrator must be
retracted further to avoid contacting
the workpiece prematurely.

Use the flat anvil with the test blocks
or other flat stock; the “V” with round
stock.

Setup

When applying the instrument to the
stock piece, take care not to allow the
penetrator to strike the stock piece.

Once the tester is aligned and fas-
tened to the stock piece, tighten the
screw so that the pressure exerted is
greater than the maximum pressure
in any Rockwell test.

Making Hardness Tests

Follow the same procedure for minor
load, major load and reading as for all
standard Ames Testers (pages 4-5).

Pin Hand wheel

/ Barrel Dial

& Magnifier

Indicator

www.amestester.com
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trator must be retracted further to
avoid contacting the workpiece

prematurely.
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