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1 SETUP

1.1 TESTER PART DIAGRAMS
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4. Indenter Area 6
5. Anvil
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7. Handwheel

8. Leveling Feet
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1.2 UNPACKING INSTRUCTIONS

After you have uncrated the unit, the machine can now be lifted from the skid or crate. DO
NOT HIT THE INDENTER NOSE!

NOTE: If at any time the machine is to be moved, always remove the indenter and the weights
and sandwich the rubber strip between the indenter nose and ton of the anvil.

1.3 INSTALLATION INSTRUCTIONS

1.3.1 Preliminary Installation
Mount on firm bench or table in a clean area, free from vibration.
The bench height should be between 25" for seated and 32" for standing operation.
Position the machine so that the elevating screw is extended over the edge of the workbench.
Remove the top canopy screw and lift off canopy, making sure to avoid damaging displays.

Turn handwheel counterclockwise and remove the rubber packing from between the anvil and
the indenter nose.

Remove all elastic bands and packing material from inside machine.
ELECTRICITY: Single phase AC, 115V, 60 Hz, 5 amp

LEVELING Lower the elevating screw with the handwheel about 3" and fit the 70 mm dia. flat
anvil into the hole on the top of the elevating screw.

With a bubble level on the anvil adjust the level with the leveling feet, making certain all lev-
elling feet make firm contact with the support table to prevent rocking.

ATTACHING THE PRINTER CABLE

Printer cables are supplied with testers that have been sold with printers. The cable connects
to the back of the tester.
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INDENTRON
MOUNTING AND ENVELOPE DIMENSIONS

NOTE: Dimensions are approximate except for mounting hole spread
Not drawn to scale
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1.3.2 Assembling Proportional Weights

There are four weight assemblies for Regular and Combination Rockwell, three for Superficial
Models. For identification they are numbered 1 to 4 in 1/16" high letters on the top surface of
each weight. (Make certain serial numbers of weights agree with serial number of machine - lo-
cated on inside of one of the access doors and on top right hand side of machine frame casting.)
The weight assemblies are positioned in numerical order, No. 1 at the front of the machine.
Turn the load change knob counterclockwise (i.e. to the 15/60 kg position).

Fit weight #1 first (Only used for Regular or Combination units). Lift the weight and position
on the lower of the two levers, at the front, with the weight ring’s knife edge set in the turned

groove of the weight hanger. (See drawing for weight positions.)

Fit weight No. 4 next for convenience, then 3 and finally No. 2. Weight No. 2 fits as weight No.
1 but to a similar hanger on the top lever.

Weights 3 and 4 hook between vibration-proof nuts in the weight hangers on the top lever.
Ensure that the square knives in the weight hangers are properly located in the vee grooves.

Re-fit the canopy again with the load change knob in the 15/60 kg position.

Centralize the canopy about the indenter nose and finally pull the canopy forward to nsure that
it clears the main bottom lever. Replace and tighten canopy screw.
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2 TESTER SET UP

2.1 Setting the Scale and Time-at-Load

1. Press the SELECT key, and the display will switch to show the possible range selections for
the particular model being used: diamond, ball, or superficial. (The indenter must not be
touching the specimen.) The operator’s selection will depend on the desired scale. (Refer to
the chart on page 13/14 or on the faceplate for scale selection.) The first selection, as seen on
the left portion of the display, is “d” for diamond (used with the Rockwell C, A or D scales). As the
operator presses the SELECT key a second, third and fourth time, the display will change to show
“b” for ball indenter (for the Rockwell B, E, F, and all other reqular Rockwell range ball scales), “n” (for
the superfical Rockwell "'n" scale (HRN) which uses a diamond) or “t” (for Rockwell superficial range
ball scales HRT, HRW, HRX, and HRY). Press the ENTER key to choose any of these scales.

Please refer to the chart in Section 6 for a complete list of scales.

2. Set the time-at-load by pressing the SELECT key within a two seconds after selecting the
range/indenter, tehn the ENTER and SELECT keys. The display will scroll through the time at
load selections:1, 2, 3, 4, 5, 6, 8, 10, 15, 30, or 99 seconds. Press the ENTER key to stop the
scrolling and choose the time-at-load that is on the display when the key is pressed. If the
operator misses his selection, the scrolling will repeat the sequence till the ENTER key is pressed.
If the operator does not want to change the time at load, it will remain with the same setting if the
select key is not pressed within the required time period. The time-at-load selection will operate
for all scales until it is changed.

3. Install the proper indenter, either the diamond or a ball indenter. Unscrew the allen screw
holding the indenter in place, remove the indenter and install the desired indenter.

4. Set the Superficial
(15, 30, or 45kg) or f ; : :
Regular Rockwell (60, INDENTER HARDNESS
100, or 150kQ) load
range with the lever on
the lower right side of

the tester. This is for d = diamond
proper selection of b = ball
preload or preliminary L |
test force.

LOAD SCALES LOAD SCALES N
5. Set the proper full :Zg g g : ;; ;OS: ;05:
load with the knob on (6] A [ F [ W |15 | 1sN | to7
the upper right side of io: - SELECT ENTER
the tester. v @ v @ J

SELECT for scale and time at load selection.
ENTER w acknowledge selection. J

NOTE: The indenters -
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are stored inside the door on the left side of the tester. They thread into place into the door.

2.2 Set the Tolerance Settings

1. Set the low tolerance by pressing the SELECT key four times. The left display will show the
“d”, "b”, "n”, I, then “L” will appear in the right side display. This stands for “lower” tolerance.
The current setting will appear when the operator presses the ENTER key. To change the
setting, press the SELECT key and the display will show “L-.0” At this point the operator can
adjust the tenth point low tolerance setting. As the operator repeatedly presses the SELECT
key, the .0 will move from 0 to 1, to 2, to 3, etc. Press the ENTER key at any time to choose
that setting. The display will change to show the single point. The same procedure is followed
for selecting that setting then repeated again for the final numeric value.

2. To change the high tolerance setting press the SELECT key until the display will show “H” in
the right side display. The operator continues setting the high tolerance just as he set the low
tolerance.

NOTE: If the operator does not want a tolerance setting, he should enter a low tolerance of “0”
and a high tolerance of “99.9”

NOTE: If the operator continues to press the SELECT key, the display will show: “CAL.1",
“CAL.3", “CAL.n", “CAL.t” and “SET” in sequence. These are factory controlled settings and
are not normally changeable by the operator.

2.3 Tester Operation

1. Select a test block and place it on the anvil. Make certain that the test block, elevating
screw and the anvil are perfectly clean.

2. Turn the handwheel clockwise to raise the elevating screw and bring the test block into con-
tact with the indenter. Continue turning the handwheel and a series of dashes will appear, one
by one, on the display. They appear like this:

3. Still continuing to turn the handwheel a little further, the display will blank out and a single
beep will be heard. At this point the operator must stop turning the handwheel. If the opera-
tor overtravels on the preload application a series of beeps will be heard. This invalidates the
test and the operator should move to another location on the test specimen and restart the
entire test procedure.

4. At this point the tester will automatically apply the major load. The time-at-load setting will
count down on the display after the major load is reached.
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5. After the load is applied for the proper length of time, it will automatically be removed and
the test result will be displayed. If the test result exceeds a tolerance setting, the test result will
be preceded by a blinking “H” or “L” for high or low result.

6. To take a second test, the handwheel must be turned counter-clockwise to lower the in-
denter from the test specimen before another test can be taken. Select another test location
before proceeeding.

NOTE: If the operator applies too much preload, the specimen shifts under load, or some
other condition occurs that spoils the test, the tester will display “Err” for error. Lower the el-
evating screw and return to the start point to perform another test. Select another test location
before proceeeding.

2.4 CALIBRATION CHECKING

Take a test on a test block that is marked for the proper scale with a value that is close to
the hardness of the specimens that are to be tested. Take a test. The test result should fall
within the tolerances marked on the test block. If not, check the indenter and cleanliness of
the block, anvil, and elevating screw. Also check to see that the weights are hanging in the
proper positions.

NOTE: Test blocks may be stored inside of the right-hand door located at the side of the tes-
ter.

2.5 ROUTINE MAINTENANCE

The elevating screw and anvil should be cleaned carefully of all dirt and corrosion on a regular
basis.

Lubricate the elevating screw twice monthly. Use a light machine oil. The rubber boot lifts off
for lubrication. After oiling, run the lead screw up and down several times.
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2.6 Other Operational Checks

2.6.1 Checking Vee Anvil Alignment

When round parts have to be tested, the alignment of the indenter tip with the spec-
imen has to be nearly perfect.

1. Insert shallow V anvil.
2. Place a small cylindrical specimen (about 1/8" diameter) on the anvil.
3. Bring the specimen close to the diamond indenter without making contact.

4. Check the alignment in two positions, rotating the anvil 90 degrees each time.
The tip of the diamond must line up precisely with center of the specimen.

2.6.2 Adjusting the Vee Anvil Alignment
1. Remove the anvil and collar under the anvil after loosening the Allen set screw.

2. Pop the three screw covers off the handwheel and remove the Allen head screws
underneath.

3. Lift the entire elevating screw assembly from the tester, being careful not to im-
pact the indenter.

4. Remove the bearing cover by rotating slightly and lifting off. This will expose the
screws that hold the bearing assembly to the stand portion of the tester. 4. Loosen
the three screws and reposition the tester as needed. The screws with the cam-like
washers are designed to told the cover that was just removed previously.

5. Recheck the alignment and reposition.
6. Tighten the screws and recheck alignment.

7. Reassemble in reverse order.
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The NI300 Series Indentron has a memory that may periodically fill up. This causes the
display to show an error message: E17. To clear the memory follow this procedure:

1. Press the Select Button until the display reads: STAT  Press [Enter].

2. The display will change to read: A OF Press [Select].

3. The display will change to read: CLR Press [Enter].

4. The display will change to read: LST Press [Select]

5. The display will change to read: ALL Press [Enter].

6. The tester should then return to the last scale the tests were being taken.

7. Take a test to double check that the memory is clear and the tester is functioning.

2.6.4 Turning Off History

The history can be turned on and off so the data is either stored or not stored at the option
of the operator. If data history is turned off, the History will not need to be cleared peri-
odically. To turn history on/off hold the SELECT key for four seconds and then press the
ENTER key.
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3. SPECIFICATIONS
3.1 Tester Specifications

3.1.1 Dimensions
- Base: 27" L x 11-1/2"W x 30" H
- Vertical Capacity: 10" or 15” depending on model

- Horizontal Capacity: 6"
- Approx Weight: 300 Ibs.

3.1.2 Power Requirements

-115V  50/60 HZ Single Phase (220 and 440 V optional)

3.1.3 Electronic Output Specifications

-A typical printout appears as such:

008 60.2H
- The following is the format of the “Print Results” output of test values to the printer.
###DHHHT
where:
### = The sequence number
b = blank space
HHH = The hardness result
T = The tolerance indicator

The total length is 9 characters. All 9 characters are printed regardless of whether or not tol-
erance values are set. If a tolerance value are not specified, the last character is blank.

- The format is Serial RS-232 and the individual bytes are as follows:

- 1 start bit

- 1 stop bit

- 8 data bits

- No parity

- 300 baud, non-adjustable

- Carriage returns and line feed messages are sent after the 9
character data string

-Connector -Amphenol type
- Pin assignment - 1 serial out
- 2 ground
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3.2 Standard Accessories

These accessories and parts are included in the accessory Kit.

- Diamond Indenter, C and/or N scales (depending on model)
- 1/16" Ball Indenter with [10] Extra 1/16" Balls

- Test Blocks, C, B, 30N, 30T scales (depending on model)

- 70mm Flat, Reversible Spot/small vee, Vee Anvil

- Vinyl Cover
- Set of Wrenches
- Power Cord

3.3 SPARE PARTS AND ACCESSORIES

PART # DESCRIPTION

Diamond Indenters

9110 Certified A, C & N scale diamond (w/ certificate)
8101 International Grade - A scale

8103 International Grade - C scale

8105 International Grade - C & N scales

8108 Domestic Grade - A scale

8109 N scale (Domestic/International Grade™*)

8110 Domestic Grade - C scale

NI-SP3  Short Form Diamond Indenter

NI-SP9  Special Diamond Indenter (tapered, chisel, single
double cutaway - call for information)

NI-SP22A Special Extended Diamond for clamp adapter Use
with NI-SP22 (at right.)

Note: International Grade diamonds are made to conform to dimen-
sional specifications according to NAMUS (English Standards Orga-
nization) and are not polished as opposed to the domestic grade
which meet a performance standard. The International Grade read
slightly higher than the domestic and are commonly used in con-
junction with the Yamamoto test blocks which will read correctly.
**N-Scale Diamonds read the same for both international and
domestic grade

Ball Indenters

8111 1/16" Ball Indenter with 50 extra balls

NI-SP4  1/16" Short Form ball indenter w/ 10 extra balls

8112 1/8" Ball Indenter with 10 extra balls

8113 1/4" Ball Indenter

8114 1/2" Ball Indenter

NI-SP8  3/4" ball indenter

8118M  1/16" Ball Indenter Cap Only

AT/5112C 1/8" Carbide Ball Only

AT/5116  Qty 50, 1/16" Steel Balls

AT/5116C 1/16" Carbide Ball Only

PART # DESCRIPTION

AT/5117  Qty 10, 1/8" Steel Balls

Anvils

NI-SP10 8" anvil table

NI-SP11  Short Workrest

NI-SP12  Extended Workrest

NI-SP13A Standard 70mm (2-3/4") flat anvil

NI-SP13B Standard combination spot and vee anvil
NI-SP17  Self-Aligning Cylinder type Vee anvil for use with
NI-SP11 or NI-SP12 Workrests

NI-SP19  Adjustable cylinder type Vee anvil

NI-SP21  Diamond Spot Anvil

NI-SP25 2" Extended Spot Anvil (includes locking ring)
Other Accessories

NI-SP18  External Jack Support (for 10" machines)
NI-SP20  Dust Cover (specify model)

NI-SP22* Clamping adapter for any model Indentron. In-
cludes extended diamond & 1/16" ball indenters

NI130-B  Floor cabinet w/ locking door and drawer

NI-07 Adapter to use “Wilson A” style (no internal thread)
indenters in any model Indentron

AT130-PR Printer w/cable. Dot Matrix, 80 Col., Plain Paper
DATAVIEW Data software system

NI/5510  Gooseneck Lamp

NI-08 Indenter Gripsel

SC0046  Indenter Holding Screw

ATD98  Printer cable, 25 pin, 6 ft

* 450 in./Ib capacity - divide 450 by length of part in inches
to determine approx. weight that the part can be.
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4. TROUBLESHOOTING AND MAINTENANCE

4.1 Maintenance Procedures

Occasional cleaning is recommended for the elevating screw, height adjuster, anvils, and in-
denter support area. For long term storage, apply a light oil to elevating screw and anvils.

4.2 Troubleshooting

Please do not open the readout box except at the direction of Newage Customer Service. If
you think you need service, please review the Troubleshooting Section before you call.

Get an exact description of the problem - be as specific as possible. Before you call, get the
model and serial number of your unit (located on back of readout).

4.2.1 Pre-trouble Shooting Check List

- Is the current load and indenter being used?
- Is the indenter chipped or flattened?
- If checking rounds, is the V anvil alignment OK? (See section on V alignment)

- Are all connectors tight?
- Is the power turned on?

If these items have been checked, please continue to the next section.

4.2.2 Error Codes

If any of these error codes, except E-17, appear please call Newage Testing Instrumetns
for help. If E17 appears follow the directions in Section 2-3 for clearing the test results.

CODE

MEANINGCAUSE

E1
E2
E3
E4
ES
E6
E7
E8
E9
E10
E11-16
E17
E18
E18
E19
E20
E21
E22

System Failure

Out of Range Bad A/D

Not stable A/D not stable

Off scale Reading too low

Invalid test Negative result

Bad Test Operator tries calibration or conversion using invalid test.
Invalid test  Test too fast

No History No test stored

Motor timeout Motor not working on motorized units

Not allowed Load not calibrated for that scale.

Calc Error Mathematical error by microprocessor

History fullNo more memory available, clear all

Not allowed Calibration attempted greater than spec

Invalid load Load out of specification

Receive timeout ~ Connection to x/y table not working

Transmit timeout - Internal VART failure

Table timeout - Mechanical failure of table or limit switches overtravel
Table error - Connection to x/y table not working
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4.2.3 Troubleshooting Guide

Symptom

Problem

Check/Remedy

Low readings on test block.

High reading on part.

Bad test block.

Bad indenter.

Loose indenter.
[naccurate test load

Test positions too close to
edge or each other

Specimen dirty or
deformation on indenter seat.

Bad transducer settings (digital test heads)
Electronic error in penetration

depth to Rockwell value

calculation.

Bad test block.

Test indentations too close ogether.

Bad indenter.

Time-at-load not long enough
(especially on softer materials).

[naccurate test load

No round correction factor.

Vee anvil misalignment.

Test specimen does not meet
minimum thickness requirements.

Bad transducer setting (digital test heads).

Electronic error in indenter depth to Rockwell
value calculation

Try different test block.

Substitute new indenter or switch from diamond
indenter to ball or vice versa and check calibra-
tion on appropriate test block.

Check for proper seating of indenter

Check for proper load selection.

Make test more than 3 impression diameters
apart or from edge.

Remove indenter and clean contact areas or
substitute a new component and clean.

Check for LVDT # on MODE key
“Continuous On” function

Check for “arrowhead” appearing

at right side of display ( if so, call
factory).

Try different test block.

Keep test indentations 2 2 diameters apart.
Substitute indenters or switch

from ball to diamond and retest

on test block.

Set time-at-load for 10 seconds

on digital test heads. Hold load
lever down longer on analog test
heads.

Check for proper load and selection if the test
result is off by more than 2 pts.

If testing on round specimens
under 172",

See instruction for vee anvil alignment

Test on test block

Check for LVDT# on Mode key “Continuous-
On” function.

Check for arrowhead symbol on right side of the
display - Call Newage to resolve.
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Symptom

Problem

Check/Remedy

High reading on part.

Erratic readings.

No display (digital testers)

Flickering display (digital testers)

No change of display
during test (ME-2RDS/SRDS).

Keypad functions won't work
(digital heads ME-2RDS)

Breaking diamonds.

Display reads “Clear Memory”
when turned on.

Display shows error code
Invalid test appears on display.

Test specimen positioned too far from the
indenter.

Damaged indenter.

Surface condition of test specimen too rough.

Inconsistent power supply voltage.

No power to test head
Fuse blown

Erratic power connection

Tester not “ready”.

Transducer slipped.

Preload switch not plugged in.
Specimen positioned too far from indenter
Bad contact.

Security code not activated
for that key.

Bad vee alignment.

Testing too close to edge of specimen.
Electric noise had failed memory

or low battery.

Too much part deflection under load.

Operator (machine) error during
test cycle.
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Raise specimen to within 1/16” of indenter

Replace indenter or substitute

ball for diamond (or vice-versa)
and retest on appropriate test block.
Test on test block.

Check for stability of transducer - output in
Continuous-0On function (Section 4.4.8)

Check cord and power supply
Check fuse

Check power cord, cable and power supply
source.

Test head must show “Ready”
or previous test result
(Press NO key.)

Check transducer position in MODE key “Con-
tinuous-0On” function.

Check all electrical connections
Position indenter 1/16” or less from specimen.
Press keys firmly in the middle of the key.

Follow security code procedure

See Section for Vee anvil alignment

Test further from edge.

Press YES to “Clear Memory” message, then
turn unit off then back on again. If message
reappears, change memory battery.

See calibration section

Test on test block. If message persists, see
Troubleshooting: low readings.

Review basic operation section.
See error codes to troubleshoot

If error persists, call factory.



5. SERVICE AND REPAIRS

Call Newage Customer Service if you have questions at 215-526-2200. We may be able to
help troubleshoot the problem by phone or refer you to one of our field service represent-
atives. To schedule service call 317-329-4300

Should it be necessary to return the instrument, return the test head (see below for removal)
and readout box. Return all intenders with the test head.
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6. Reference Tables, ASTM E-18

6.1 Rockwell Scale Reference Table

Typical Applications
of Scales

Scale
r
Symbol Penetrato
B 1/16—in. ball
C diamond
A ‘ diamond
D diamond
E 1/8-in. ball
F 1/16-in. ball
G 1/16-in. ball
H 1/8-in. ball
K 1/8-in. ball
L 1/4-in. ball
M 1/4-in. ball
P 1/4-in. ball
R 1/2-in. ball
S 1/2-in. ball
\% 1/2-in. ball

Major Dial
Load, kgf Figures
100 red

150 black

60 black
100 black
100 red
60 red
150 red
60 red
150 red
60 red
100 red
180 red
60 red
100 red
150 red

Copper alloys, soft steels,
aluminum alloys,
malleable iron, etc.

Steel, hard cast irons,
pearlitic malleable iron,
titanium, deep case
hardened steel, and
materials harder than
B 100.

Cemented carbides, thin
steel, and shallow case-
hardened steel.

Thin steel and medium
case hardened steel,
and pearlitic malleable
iron.

Cast iron, alumimum and
magnesium alloys,
bearing metals.

Annealed copper alloys,
thin soft sheet metals.

Malleable irons, copper-
nickel-zinc and cupro-
nickel alloys. Upper limit
G 92 to avoid possible
flattening of ball.

Aluminum, zinc, lead.

Bearing metals and other
very soft or thin
materials. Use smallest
ball and heaviest load
that does not give an
anvil effect.

6.2 Superficial Rockwell Scale Reference Table

Scale Penetrator l._oad "
Symbol Kilograms
16N N Diamond 15 kgf
30N N Diamond 30 kgt
45N N Diamond 45 kgt
15T 1/16" ball 15 kgf
30T 1/16" ball 30 kgf
45T 1/16" ball 45 kgf
15W 1/8" ball 15 kgf
30w 1/8" ball 30 kaf
45W 1/8" ball 45 kgf
15X 1/4" ball 15 kgf
30X 1/4" ball 30 kgf
45X 1/4" bal 45 kgf
15Y 1/2" bal 15 kgf
30Y 1/2" ball 30 kgf
45y 1/2" ball 45 kgf
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6.3 Minimum Thickness Requirement

TABLE 7 A Guide for Selection of Scales Using the Diamond
Indenter (see Fig. 6)
Nore—For a given thickness, any hardness greater than that corresponding 1o
that thickness can be tested. For a given hardness, material of any greater
thickness than that corresponding to that hardness can be tested on the indicated

TABLE 8 A Guide for Selection of Scales Using the Vie-in.
(1.588-mm) Diameter Ball Indenter (see Fig. 7)
Note—For a given thickness, any hardness greater than that corresponding 1o
that thickness can be tested. For a given hardness, matenal of any greater
thickness than that corresponding to that hardness can be tested on the indicated

scale. scale
Rockwell Scale Rockwell Scale
Thickness Thickness
A Cc F B
Approximate Approximate
in, mm tardness ‘:(pafrdness Dial Reading in mm Hardress Hardness Hardness
Reading C-Scale” Reading 8-ScaleA Reading

0.014 0.36 0.022 0.56
0.016 0.41 86 69 0.024 0.61 98 72 94
0.018 0.46 84 65 0.026 0.66 91 60 87
0.020 0.51 82 61.5 . 0.028 0. 85 49 80
0.022 0.56 79 56 69 0.030 0.76 77 35 71
0.024 0.61 76 50 67 0.032 0.81 69 21 62
0.026 0.66 kAl 41 65 0.034 0.86 . N 52
0.028 0.71 67 32 62 0.036 0.91 e - 40
0.030 0.76 60 19 s7 0.038 0.96 e st 28
0.032 0.81 ot S 52 0.040 1.02 e e
0.034 0.86 45 4 These approximate hard P = - table
0.036 091 a7 approximate hardness numbers are for use in selecting a sui scale
0.038 096 28 and should not be used as hardness conversions. If necessary to convert test
0'0 40 1 '02 20 readings 10 another scale refer to Hardness Conversion Tables E 140 (Relationship

Brinell Hardness, Vickers Hardness, Rockwell Hardness, Rockwell

4 These approximate hardness numbers are for Lse in selecting a suitable scale
and should not be used as hardness conversions. If necessary to convert test
readings to another scale. refer to Hardness Conversion Tables E 140 (Rela-
tionship Between Brinell Hardness, Vickers Hardness, Rockwell Hardness.
Rockwell Superficial Hardness, and Knoop Hardness).

Superficial Hardness and Knoop Hardness).

TABLE 9 A Guide for Selection of Scales Using the Diamond Indenter (see Fig. 6)
Note—For a given thickness, any hardness greater than that corresponding to that thickness can be tested. For a given hardness, material of any greater thickness

than that corresponding to that hardness can be tested on the indicated scale

Rockwell Superficial Scale

Thickness
15N 30N 45N
Approximate Approximate Approximate
n. mm P:‘ardness Hardness Haroness Hardness ortshoion ‘:grdness
eading C-Scale” Reading C-Scale® Reading C-Scale®

0.006 0.15 92 65
0.008 0.20 90 60
0.010 0.2 88 55
0.012 0.30 83 45 82 65 77 69.5
0.014 0.36 76 32 78.5 61 74 67
0.016 0.41 68 18 74 56 72 65
0.018 0.46 66 47 68 61
0.020 0.51 57 37 63 57
0.022 0.56 47 26 58 525
0.024 0.61 51 47
0.026 0.66 37 35
0.028 0.71 20 205
0.030 0.76 . .

“ These approximate hardness numbers are for use in selecting a suitable scale, and shoukd not be used as hardness conversions. If necessary to convert test readings
1o another scale, refer to Hardness Conversion Tables E 140 (Relationship Between Brinell Hardness, Vickers Hardness, Rockwell Hardness, Rockwell Superficial

Hardness and Knoop Hardness).

6.4 Round Correction Table

TABLE 11 Corrections 1o Be Added lo Rockwell C, A, #nd O Values Oblained on Conves Cylindrical Surfaces” of Various Olematers

TABLE 13 Correctons 10 B4 AdGed 1o Aockwell Supedticial 1N, JON, and 45N Valuss Obtained on Conver Cyiindncal Surfaces of
Various Dismetern

Dumeters ol Convas Crindneal Surtaces

om Vo “n o wa vin —n e 1% Tan
Reacng 164 me (30 ey 113 meny (18 ) (18 men) @1 men) (@ me) a2 mey 8 ey
Comueions 1o be Added 1o Rockwed C. 4 #d O Vanes®
[} s 25 20 [E] [ 1] [
.0 30 23 20 k] 1o ] 10
a3 24 o 14 ) 10 0 05
20 20 '3 13 o 1o 05 03
23 70 1S 10 o 1o 05 03
20 IE I 10 ‘o LH € 63
20 13 e 10 o5 o 03 s
s 10 1o 03 03 s 03 ]
10 e as as 0s os ] ]
10 o a5 s o8 08 9 0
1o 03 9% 05 05 0 ] []
05 03 03 03 03 o ¢ o
03 03 03 03 o 0 0 [
os 03 0 0 o ] a ]
[ 0 ) ] [ ] [ [
= W st CrinOncal specrens. e ccurdy of e a3t wil be serkusty aflected by mgrmant of skevatrg screw, Ve, mdenters, surlace fnish, and e

sughiness of e
TR0 COTACIONS B4 BEXORIMANE Oy AT 6DAEAN D Earaged 16 e Adarea! 0.5 Roskel rumber, of fumerous actual Sbiervatons.

TABLE 12 Corractions ia Be Added to Rockwell B, F, and G Values Obuained on Convex Cylinancal Surisces” of Various Diamaters
Dwrmeters of Convas Cyinancsl Surisces

Hardness o e an e o an o
Aasdng (8 4 mem) 10 mm 113 mm) (16 mm) (19 mmy 22 e @3 mm
Comectons 10 ba AGGRd 10 Aockmed 8. F. a0d O Vet ®

[ 125 &35 [ 35 s 15 30
0 120 80 0 5o o 15 30
E e s 58 43 i s 30
E 00 85 50 a5 3 20 13
@ 5.0 1] a3 40 a0 25 25
% 40 45 w0 15 w0 25 20
© 70 30 33 20 23 20 20
0 60 4 e s 20 20 15
80 30 35 23 20 18 15 15
% a0 20 2o 15 L 15 10
100 3s 25 15 13 1.0 1.0 05

#When testing Cylncrical specimens, e SCOUECY Of T TS Wl DY MOV A1SCIBT Dy BRNTNL OF St rvw, V-arvl, ORI, Brtace frieh, o T
straighiness. of the cyinder
N -

T avwagn 0 15 Rockmed e,

Oumaters of Conven Cyincal Surlaces

Haroness e T e e n
Flaacng Qzmm 164 ) 110 rmen) 13 ey 03 mm) 123 meny
o Camactons 1 0o A0 10 Rogherst Supsrtl 13N 30N, and 45N Vans®

2 60 20 0 s s 15

2 5% e 20 18 [k} m

55 30 20 Vs 10 10

3 50 25 20 Vs 1o o

r} s 25 15 s 1o o

o 0 20 15 10 g 0

0 s 20 15 10 10 o

33 35 20 15 10 05 (13

80 20 15 o " 05 0

& 3 i 1o 03 o5 ol

0 20 10 " 05 o8 os

"% 15 19 05 o5 os 0

8 10 0s LX) os ° [

e 058 0s (2] os [ °

kd 0 o ° 0 ] o

© Vihen lesing CrANONCE 30R0MENI TG ACOUTECY Of INE 151 WHl Dé S4M0ULY Aecied by Sgrvment of slevatrg Ko, Vg, MOSAS, Surtacs vih, and e
vagninass of the cyancer
“Trose % acoroumate oréy anc represent e Fvarages, 10 T AT 0.5 ROCwet Superiaal Aumber, of PumErS SSTAY COMIITONS.

TABLE 14 Corrections 1o Be Added 1o Rockwsll Superficial 15T, 30T, and 45T Values Obiasined on Conves Cylindricsl Surfaces* of
Various Dismaters

Cramaters of Conwex Cylnarcal Srtece

Haronesy nn, i, Wi Wi "o von e
Rsaang 0.2 mm 84 ) 10 mem) (13 mem) 116 ) (19 ey (@3 mep
Cormections 1o be Anded io Fockwet Supericul 157, 30T, 4 437 Vakaa®

0 130 90 60 4 as 20 20
Ed 15 75 50 as s 25 20
4© 00 65 a5 s 30 25 20
s a5 55 40 e 13 20 s
80 [X] 45 1o 25 10 15 145
7 50 as 25 20 15 10 10
[ a0 20 15 15 10 10 08
" 1.8 19 18 03 os o5 03

“ Whan sting GyMnGrical soecimens. the scouracy of the TSt Wl DR BYOURY BTHCIK Dy ATV Of sevalrng screw, V-anvl, indemer. suriscs e, and T
ATAONINEAS Of T Cylncer
# These oty wnd represent wges, 5
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6.5 Hardness Conversion Chart, High Range

TABLE 1 Approxi C i tor Non-Austenitic Steels (Rockwell C to Other Hardness Numbers)
Brinell Hardness Number* Rockwell Hardness Number Rockwell Superficial Hardness Number
Rock- 10-mm 10-mm 15N Scale.  J0-N Scale, 45N Scale, Rock-
weiC P Saoao  Caride o ooreas  15glLoad, 0xgiload. é5wgfioas, Soeroscope  wel C
Hardness 'y Ball, Bar, kgt Loao, -kgiLoad. o eficial  Superical  Supertical | HMaroness®  Hardness
Number 3000kg!  3000-kg! P oo Diamend Diamond  Diamond Number
Load Load il l Penotrator  Penetrator  Penetrator
68 940 o 856 769 93.2 844 754 97.3 68
67 900 . . 85.0 76.1 92.9 83.6 742 950 67
66 865 - 845 75.4 925 828 733 827 66
65 832 739 839 745 92.2 81.9 720 906 65
64 800 122 834 738 918 81.1 710 885 64
63 772 . 708 828 730 914 80.1 69.9 865 63
62 746 638 82.3 122 911 79.3 68.8 845 62
61 720 y 670 818 ns 90.7 78.4 67.7 826 61
60 697 . 854 81.2 707 90.2 7.5 666 808 60
59 674 . 634 80.7 699 89.8 76.6 €55 790 59
58 653 - 615 80.1 69.2 89.3 75.7 64.3 773 58
57 633 » 535 796 68.5 88.9 74.8 632 756 57
56 613 - 577 75.0 677 88.3 73.9 620 740 56
55 595 . 560 785 66.9 87.9 73.0 609 724 55
54 577 - 543 78.0 86.1 B7.4 72.0 59.8 709 54
53 560 - 525 774 654 86.9 7.2 586 69.4 53
52 544 500 512 76.8 846 86.4 70.2 57.4 67 52
51 528 487 496 76.3 63.8 85.9 69.4 56.1 665 51
50 513 475 481 759 63.1 85.5 685 55.0 65.1 50
43 498 454 469 75.2 62.1 85.0 67.6 538 637 49
48 484 451 455 74.7 614 B4S 66.7 525 62.4 48
4 471 442 443 740 60.8 83.9 658 51.4 61.1 47
45 458 432 432 736 60.0 835 64.8 50.3 59.8 46
45 446 421 421 73.1 59.2 83.0 64.0 49.0 58.5 45
44 434 409 409 72,5 58.5 825 631 478 573 44
43 423 400 400 720 57.7 82.0 62.2 467 56.1 43
42 412 390 390 715 56.9 815 61.3 45.5 54.9 42
4 402 381 381 70.9 56.2 809 60.4 443 53.7 4
40 3932 371 art 70.4 55.4 80.4 595 43.1 526 40
39 a82 362 362 69.9 54.6 79.9 586 4139 51.5 39
38 372 353 353 69.4 538 79.4 57.7 408 50.4 38
a7 363 344 344 68.9 531 78.8 56.8 396 49.3 37
3% 354 336 336 68.4 52.3 78.3 55.9 38.4 482 36
35 345 327 3z7 67.9 51.5 777 550 ar.2 474 35
au 336 319 319 67.4 50.8 7.2 542 36.1 461 34
33 321 3n 31 66.8 50.0 76.6 533 34.9 451 3
32 318 301 301 66.3 49.2 76.1 52.1 337 441 32
3 310 294 294 65.8 48.4 756 513 325 431 31
30 302 286 286 65.3 47 75.0 50.4 31.3 22 30
29 294 279 279 64.8 41.0 745 495 30.1 .3 29
28 286 271 271 643 46.1 739 486 289 404 28
27 279 264 264 638 45.2 733 477 278 395 27
2 22 258 258 633 446 728 46.8 26.7 387 26
25 266 253 253 628 43.8 722 459 25.5 378 25
24 260 247 247 62.4 431 716 450 24.3 370 24
23 254 243 243 62.0 421 7.0 44.0 231 363 23
22 248 237 237 615 416 705 432 220 355 22
21 243 23 23 61.0 40.9 699 423 207 348 21
20 238 226 226 605 401 69.4 a5 196 342 20

“ The Brinell hardnass numbers in bokdface type are ocutsice the range recommended for Brinell hardness testing in 3.2.2 of Test Method E 10.

# These Scleroscope hardness conversions aré based on Vickers—Scleroscope hardness relationships ceveloped from Vickers hardness data provided by the National
Bureau of Standarcs for 13 steel reference blocks, Scleroscope hardness values oblained on these blocks by the Shore Instrument and Mfg. Co.. Inc., the Rol
Manulacturers Institute, and members of this institute, and also on hardness conversions previously published by the Amencan Sociely for Metals and the Rol
Manufacturers Institute.

6.6 Hardness Conversion Chart, Low Range

TABLE 2 Approxi Hardness C i bers for Non-Austenitic Steels (F B 1o Other b Numbers)
Rockwell Superficial Hardness a
Rackwel 8 Brnel Hard:  Knoop Hard- oo vel A Rodowet F - —or Sese, 100
Scale, 100kg!  Vickers ness, 3000-  ness. 500  S°Ue. 80°gl  Scale 60kgt  'ST Scale.  30.T Scale, 45T Scale. y
Load. Yie-n kol Load, 10 Loadang.  L02d.Dia  Load viem. 15Kgiload.  30kgiloac, 45kglloas, kgt Load,
(1.588-mm) Number B Over mond Pene-  (1.588-mm) Viein. Viedh, Vien. Viean.
Bal mm trator Ball (1.588-mm)  (1.588-mm)  (1.588-mm) (1.588-mm)
Ban Ban Bal Bat
100 240 260 251 615 ‘ 931 83.1 729 100
99 234 234 246 609 . 928 825 78 %
98 228 228 241 60.2 — %25 818 709 £
a7 222 222 236 595 92.1 a1 69.9 97
96 216 216 2n 589 918 80.4 689 96
95 210 210 226 583 915 798 679 as
94 205 205 221 576 . 912 79.1 669 94
9 200 200 216 57.0 - 308 78.4 659 93
%2 195 195 211 56.4 30.5 778 64.8 22
o 190 190 206 558 50.2 77 638 91
%0 185 185 201 552 o 899 76.4 628 %0
89 180 180 196 5456 i 89.5 758 618 89
8 176 176 192 540 & 892 75.1 608 88
87 172 172 188 53.4 . 88.9 74.4 59.8 87
ES 169 169 184 528 - 80.6 73.8 58.8 86
8 165 165 180 523 s 882 731 57.8 85
84 182 162 176 517 879 72.4 568 84
8 159 159 173 511 . 876 718 - 558 83
82 156 156 170 506 873 711 . 548 .82
81 153 153 167 50.0 . 86.9 70.4 538 81
80 150 150 164 495 - 86.6 69.7 528 80
79 147 147 161 489 e 86.3 69.1 51.8 79
78 144 144 158 484 - 86.0 68.4 50.8 78
7 141 141 155 479 i 856 §7.7 498 7
76 139 139 152 473 .. 853 67.1 488 76
75 137 137 150 468 996 85.0 6.4 478 75
74 135 135 147 463 9.1 84.7 65.7 6.8 74
73 132 122 145 458 985 84.3 65.1 4558 73
72 130 120 143 453 98.0 840 644 448 72
71 127 127 141 s 974 87 837 438 7
70 125 125 139 443 96.8 83.4 63.1 428 70
89 123 123 137 438 962 830 62.4 418 69
68 121 121 135 433 956 827 617 408 68
67 119 119 133 428 951 824 610 398 67
66 17 "7 13 423 945 82.1 60.4 387 66
85 116 16 129 418 918 818 597 w7 65
54 114 114 127 41e 914 814 590 367 6
8 12 12 125 409 928 2811 58.4 357 63
62 110 10 124 40.4 922 80.8 577 247 62
81 108 108 122 400 917 80.5 57.0 337 &1
50 107 107 120 395 911 80.1 56.4 27 60
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Appendix A: STATISTICAL SOFTWARE INSTRUCTIONS
(OPTIONAL)

This optional software allows the tester to store test data and perform certain statistical
functions. The information can be downloaded to a printer or other device, or viewed in a
limited capacity on the tester display.

Press the SELECT key to display the possible selections in this sequence: d, b, n, t, and r
appearing in the left display; L. H. StA.t. Prn.t. CALL. CALM. CALM, CAL.:. and SEt ap-
pearing in the right display.

Note: Because of the way the segments are arranged in each LED, display characters ap-
pear in both upper and lower case form, for example: GrA.F is the designation for the word
“"GRAPH. StAt is the designation for the word “STATISTICS”.

The STAT and PRINT features each contain these multiple functions:
STATISTICS:

AVERAGE OF appearing as

Used to set up the tester to automatically average between 2 and 9 tests. The tester will
display and print each individual test result and then the average after the last test in the
sequence is taken. The letter A will appear in the left display to indicate an averaged test
result. These averaged results will be stored in memory under a single sequence number.
The individual testes will not be stored.

CLEAR appearingas [ |
Allows the operator to clear the last test or all tests from the tester’'s memory.

AVERAGE appearing as
Displays the average reading of all test results in memory.

STANDARD DEVIATION appearing as
Displays the standard deviation of all test results in memory.
PRINTING:

TOTALS appearingas [ |
Prints out the SPC values for the test results stored in memory.

HISTORY appearingas [ ]
Prints out the test results in memory.

GRAPH appearingas [ ]

Generates a frequency distribution diagram (histogram) showing the readings in a certain
lot grouped in ranges, with the indication of results in each range.
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To access the STAT functions:

1. Press the SELECT key until the display reads StA..t . Press the ENTER key.
2. Press the SELECT key again to advance through the available functions.
3. Press the ENTER key to choose the desired function:

AVERAGE OF

Press ENTER when the display reads A OF . to choose the automatic averaging
mode.

Press the SELECT key to scroll through the number of tests to be averaged from
21009.

Press ENTER to select the desired number. (Use 0 to turn off this function.)

CLEAR
Press ENTER when the display reads CLr. to choose the CLEAR mode. The
display will then read: LSt. .
Press ENTER to clear the last test taken.

OR
Press SELECT to advance to the next choice. The display will read: ALL. .
Press ENTER to clear all tests from memory

AVERAGE
- Press ENTER when the display reads A to display the average of all test results
in memory.

STANDARD DEVIATION
Press ENTER when the display reads S to display the standard deviation of all
test results in memory.

To access the PRINT functions:

1. Press the SELECT key until the display reads Prn.t . Press the ENTER key.
2. Press the SELECT key again to advance through the available functions.
3. Press the ENTER key to choose the desired function:

TOTALS

Press ENTER to print out the SPC values for the test results stored in memory.

HISTORY

Press ENTER to print out the test results in memory.

GRAPH

Press ENTER to print out a frequency distribution diagram (histogram) showing the readings
in a certain lot grouped in ranges, with the indication of results in each range.
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SAMPLE TOTALS PRINTOUT: SAMPLE GRAPH PRINTOUT

NEWAGE HARDNESS TESTER

SCALE SEQ# 0-SET  LOWTOL HIGHTOL
D 10 100.0 0 99.9
TOT GOOD LOW HIGH MIN MAX CPK  Z-MINUS Z-PLUS
10 10-ALL 0-0% 0-0% 628 631 12989 663.3 389.69
RANGE AVG VAR STDDEV STDDEV PRED % OUTLOW  PRED % OUT HIGH
(N-1) (N) FROM Z-TABLE FROM Z-TABLE
3 62.93 .008 094 .089 .00 .00

SAMPLE HISTORY PRINTOUT

NEWAGE HARDNESS TESTER
SCALE SEQ# 0-SET LOWTOL HIGHTOL
D 10 100.0 62.5 63.0
1:62.8 D OK
2.629 D OK
3:629 D OK
4:631 D HI
5:629 D OK
6:630 D OK
7:628 D OK
8:630 D OK
9:630 D OK
10:63.1D HI
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SAMPLE GRAPH PRINTOUT

NEWAGE HARDNESS TESTER

SCALE SEQ# 0-SET LOWTOL HIGHTOL
D 10 100.0 0 99.9
CNT |
|
4 | *k*k
3 | *kk kkk
2 | *kk kkk kkk
1 | kkk kkk kkk kkk
I

62.6 62.8 63.0 63.2 63.4 63.6 63.8 64.0 64.2 —>
<— 62.7 62.9 63.1 63.3 63.5 63.7 63.9 64.1
| | |
-3S 62.6
AVG 62.9
+3S 63.2

The tester will hold the test results in memory even when fumed off unless cleared through the
STAT function, or by using the CLEAR MEMORY feature. If the maximum amount of test result
memory is reached, the error message E17 will appear on the display. It may be necessary to
use the CLEAR MEMORY feature to remove the stored test results and resume normal op-
eration. To do so, use the following procedure:

- Turn the tester OFF.

- When the unit is OFF, press and HOLD both the SELECT and the ENTER keys.
- While holding these two keys, turn the tester ON. A series of dashes should
appear on the display.

- Release the two keys and then press the ENTER key.
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Appendix B: FACTORY SERVICE & SHIPPING INSTRUCTIONS

MAKE CERTAIN YOUR INSTRUMENT NEEDS TO BE SERVICED:

If the tester will not operate correctly after following the troubleshooting procedures and/or calling Newage sup-
port personnel, see below for shipping instructions:

IF YOUR TESTER DOES NEED SERVICE:

1. The indenter and its shroud should be screwed into the head. Any additional indenters should also be in-
cluded in shipment.

2. Write the name and phone number of a person who can authorize the repair expense. (Newage will call with
an estimate after looking at the tester.) Also, include a brief description of the tester problem or requirement,
e.g. Needs calibration or Reads high.

3. Place head, and related accessories in a sturdy box (double-wall cardboard or double boxed, leaving room
for at least three (3) inches of fire packing material).

4. Pack the box so the head will not shift in shipment and be certain the indenter and dial indicator or electronics
will not be damaged by movement of the head. Mark package with labels indicating “Sensitive Instrument.
Handle with care”.

5. Insure for the value of the tester.
6. Ship to:

NewAge Testing Instruments, Inc.

147 James Way

Southampton, PA 18966

215-526-2200
7. NewAge generally can turn repairs around within a week.
NOTE: Emergency Service: Immediate service is available on emergency cases where the test head is to be
shipped in via overnight shipment. Call 215-526-2200 and request fast turnaround and return shipment by air
freight. No extra charge for this service (other than freight) but we must know your test head is coming and be

able to verify that personnel will be available to do the work.

NOTE: When packaging delicate instruments for shipment maximum care must be taken. Please instruct your
shipping department to take as many precautions as they can.

NOTE: NewAge policy for warranty repairs is for customer to pay shipping to NewAge. NewAge will pay charges
for shipment back to customer.
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ONE YEAR LIMITED WARRANTY

Should Newage Testing Instruments, Inc. equipment require service, we will repair or
replace, at our option, any part or product which upon examination by a Newage service
technician, shows to be defective in material or workmanship.

Excluded from this warranty are any parts that are to be replaced as part of normal product
operation, such as indenters, test blocks, and indenter shrouds.

This warranty is extended to the original purchaser only, for a period of one year (12
months) from owners date of purchase.

This warranty IS NOT VALID IF THE INSTRUMENT HAS BEEN
MODIFIED, MISUSED OR DAMAGED in any way. This includes damage caused by dis-
assembly by any person other than an authorized Newage Testing Instruments’ service
technician.

Please read all operating instructions according to the manual supplied with
the instrument prior to operation. This warranty applies only to instruments sold by New-
age Testing Instruments, Inc. and its authorized distributors.

Newage Testing Instruments, Inc.. is not responsible in any way for losses, damage, or
other form of consequential damage resulting from equipment failure or improper use.

IMPORTANT: Register your instrument with Newage Testing Instruments, Inc. service de-
partment by filling out and returning the enclosed warranty registration card

[NINEWAGE

Testing Instruments, Inc.
147 James Way, Southampton, PA 18966
Tel: 215-526-2200 Fax: 215-526-2192
email: info@newageinstruments.com
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