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QU‘PERSEDING
MIL-T-4638A(USAF)
26 June 1969

MILITARY SPECIFICATION

TESTERS, MATERIAL HARDNESS (ROCKWELL:TYPE)
This specificat

ti is ap ment
of the Air Force and is available for use by all Depart-
cie f the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers requirements for hardness testers
for testing the hardness of ferrous and nonferrous metals.

1.2 Classification. Hardness testers covered by this specification
shall be of the following types and sizes: '

Type 1 Standard Rockwell

Size 3 - 3-inch capacity
Size 8 - 8-inch capacity
Size 12 - 12-inch capacity
Size 16 - 16-inch capacity

Type II Superficial Rockwell

Size 3 - 3-inch capacity
Size 8 - 8-inch capacity
§ize 12 - 12-inch capacity
Size 16 - 16-inch capacity

% 2.1 Government documents.

% 2.1.1 Specifications and standards. Unless otherwise spec
6.2), the following specifications and standards of the 1

issue of the Department of Defense index of Specification

(DoDISS) specified in the solicitation, form a part of this spec

—~an

to the extent specified herein.

Federal

PPP-B-601 Box, Wood, Cleated-Plywood

Beneficial comments ( ecommendations, additions, deletions) and any pertinent
e in improving this document should be addressed to:

Gan Antonio ALC/MMEDO, Kelly AFB, Texas 78241 by

ed Standardization Document Improvement Proposal

appearing at the end of this document or by letter.
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Military
MIL-P-116 Preservation, Methods Of
STANDARDS
Federal
FED-STD-ﬁZS Screw Thread Standard For Federal Services
MILITARY
MIL-STD-129 Marking For Shipment And Storage
MIL-STD-130 Identification Marklng 0f US Military Property
MIL-STD-794 Parts And Equipment, Procedures For Packaging
of
MIL-5TD-~11806 busnloning, Anchoring, Bracing, Blocking, And
Waterproofing; With Appropriate Test Methods
* (Copies of specifications, standards, drawings., and publications required
by manufacturers in connection with specific acquisition functions should be

obtained from the contracting activity or as directed by the contracting
officer.)

% 2.2 nfha‘l‘ nnk'l"lnnl-“nne T
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specification to the extent specified herein. The issues of the documents
which are indicated as DoD adopted shall be the issue listed in the current

DoDISS and the supplement theréto, if applicable.

Ansveve Mo 2ane - a PRy

AMERCIAN SOCIETY FOR TESTING AND MATERIALS (ASTM
ASTM D 3951 Standard Practice for Commercial Packaging.

(Application for copies of ASTM publications should be addressed to the
Ametican Society for Testing and Materials, 1916 Race Street, Philadelphia,

Uniform Freight Classification Ratings, Rules And Regulations

(Application for copies should be addressed to the Uniform Classification

Commititee, 20Z Union Station, 516 West Jackson Boulevard, Chicago IL 63606.)

* 2.3 Order of precedence. 1In the event of a conflict between

t o
this specification and the references cited herein, the text of this specif
cation shall take precedence.

3. REQUIREMENTS

3.1 First article. When specified (see 6.2), the supplier shall furnish
one complete hardness tester for first article inspection. The first article
may be either a preproduction model or an initial production item which
conforms to the requirements of this specification. In either case, the
approved first article and the production items shall be identical and in

accordance with the terms of the contract. Approval of the first article

{
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shall not relieve the supplier of the responsibility to furnish eguipment
in accordance with the requirements of this specification.

3.2 Design. The hardness tester shall be of the latest design, convenient
to operate and entirely adequate for the purpose intended. All parts subject

PR

to wear shall be readily accessible for adjustment or repair. The hardness

tester shall also be free from any characteristics or defects that may render
The tester

LT LTS e

the tester unsuitahbhle or inefficient for the nurnose intended.

LT LhOLTaLa WiisuaLaUaAT ALl avaliie WS puLpv ERIRE ) § 10320 0]

and its equipment shall be complete so that, when installed in its intended
application, it can be used for any operation for which it was designed.

3.2.1 Material. All metal stock used in the fabrication of hardness

testers covered by this specification shall have a properly refined structure
ot &L PO LY S P | AL el oAt Lo e A el Lannn Lanmms —mmmemade 1 TS

W1lth Uunirorm €iemencal aistt iput 10Il, D& S0OUlIU dllU LIeE L1Iol uolllcidailrlic
inclusions, injurious porosity, excess segregation, soft spots, hard spots
and other injurious defects.

3.2.2 Tool steel. The tool steel used in the construction of testers
of this type shall be made by the crucible or electric furnace process.
Ingots from which bar stock is made shall be sufficiently reduced in cross-
sectlon and in such manner as to assure proper refinement of structure and

3.2.3 Castings. Castings shall be of uniform quality, free from blow
holes, porosity, hard spots, shrinkage defects, cracks and other injurious
defects. Strength and other essential physical properties of castings shall
be adequate throughout for the purpose intended. Materials not specificaliy

. for the pi ~an 4

anid+aklas [ovey
sulitapie 10T tneé purpose

.
-

3.2.4 Welding, brazing and soldering. These processes shall be performed
in accordance with the best commercial practice. In no event shall such
processes, including peening and plugging, be used on castings or forgings
for reclaiming any parts of the tester without authorization of the procuring
agency.

3.2.5 Fastening devices. All screws; pins, bolts, and similar parts shall
be installed with an adequate means for preventing loss of proper tightness
and adjustment. All such parts when subject to removal or adjustment shall

not be swaged, peened, staked, or otherwise deformed.

3.2.6 Threads. All threaded parts shall be in accordance with the applic-
able requirements of FED-STD-H28.

3.2.7 Lubrication. All parts requiring lubrication shall be readily
accessible without requiring disassembly.

-~ n s - ~ ~ . + _ - _ . AR S w13 d man cen~ 1TArd mncadn
3.2.8 Surface finish. All castings, forgings, molded or welaed parts,
shall be thoroughly cleaned and free from sand, dirt, fins, sprues, scale,

flux, or other harmful or extraneous materials. External surfaces shall be
smoothed and all edges shall be rounded or beveled. All bearing surfaces
between matching parts shall be finished by machining, grinding, or scraping
to the necessary tolerances to provide the required accuracy. Surface rough-
ness of bearing surfaces shall be such as to not reduce bearing areas to any
appreciable extent nor to detract from the appearance of the tester. Other

F

[o]
outside surfaces of unpaint



Downloaded from http://www.everyspec.com

MIL-T-4638B(USAF)

3.2.9 Reclaimed Materials. Reclaimed materials shall be used to the
cihla

s a
without jeopardizing the intended use of item.

o} Wiii

3.3 Component parts. The hardness tester shall consist of the following
parts and assemblies:

Cast frame

Elevating screw and nut
Qnindla ...-.-.‘ t

IJ C IV N ulLl

Indicator head

Loading beam
Dash pot and linkage

Accessories
3.3.1 Frame. The frame shall be of cast iron or cast aluminum. It shall
be designed to be sufficiently rigid to prevent the possibili ity of strains in
its members from affecting the magnitude or direction of the loads. Where the
depth measuring device operates through the framework, its r rigidity shall be
sufficient to prevent strains from causing errors in the depth measurement.

The base shall be machined square with the spindle unit and elevating screw
assembly. Provisions shall be made to assure ready access to the dash pot

linkage assembly, loading beam, spindle unit and weights.

3.3.2 Elevating screw. The elevating screw shall be made of good quality
steel. The screw shall have an accurately machined thread to insure smooth
action and long life. The screw shall slide freely in a close fitting lapped
bushing inserted in the base of the frame. The screw shall be keyed to the
bushing to prevent turning. The upper end of the screw shall be bored to fit
standard anvils and shall be faced square with the axis (see 3.4).

3.3.2.1 Elevating screw bushing. The elevating screw bushing shall be
adjustable to insure alignment of the penetrator axis with the elevating
screw axis.

3.3.2.2 Telescoping cover. The screw shall be protected by a telescoping
cover of metal tubing to exclude dust and dirt from the screw and to protect

the threads from accidental damage.

3.3.2.3 Capstan nut. The nut shall be cast iron, of the capstan type with
three or four equally spaced bars, securely attached to the periphery with
which the nut is turned to raise or lower the elevating screw. The nut
shall be smoothly threaded and shall fit the screw without binding or exces-
sive loosgeness.

3.3.3 Spindle unit. The spindle unit shall be as near frictionless as
practicable. The spindle shall be accurately bored to receive standard
penetrator shanks (see 3.8.4 and 3.9.4). The spindle shall be drilled and
tapped for a knurled screw or similar device, to hold the penetrator shank.

-~ Pl Py - . s ) Ny axd & Py
The lower end of the spindle shall be faced square with the axis. The axis o
the spindle shall be perpendicular and in line with the axis of the elevating
screw.

3.3.4 Indicator head. The indicator head shall be in accordance with
applicable requirements specified in 3.8.2 and 3.9.2.
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3.3.5 Minor load spring. The minor load spring shall apply a load of 10
kilograms to the spindle for Type I standard tester and a load of 3 kilograms
for the Type II superficial tester.

3.3.6 Loading beam. The loading beam shall be constructed of fixed length
levers. Levers shall be of the proper length to insure accurate loading of

the spindle. It shall be as near frictionless as practicable to insure appli-

cation of the entire load to the spindle.

3.3.7 Dash pot and linkage. The dash pot shall regulate the rate of
application of the major load to the spindle. The linkage shall not bind at
any point nor tend to throw the loading beam out of alignment. The dash pot
shall be provided with an adjusting valve to regulate the time required to
apply the full load. The valve shall be so designed that it may be adjusted
without the use of tools and with sufficient friction to hold it in adjustment.
Sufficient oil for filling the dash pot shall be furnished with each tester.

3.3.8 Trip lever. The trip lever shall be located on the upper right hand
side of the tester. It shall 1ift the major load off the spindle and hold it
in suspension when in the forward position. A slight clockwise movement of
the trip level shall cause the major load to be applied to the spindle. No
part of the weight of the trip lever mechanism shall be applied to the spindle.
The trip lever shall be cushioned so that no shock, caused by returning the
lever to the forward position, will be transferred to the indicating mechanism.

3.3.9 Level cover. The tester shall be provided with a removable cover,
over the lever mechanism, to exclude dust.

3.3.10 Pivot design. The sides forming the knife-edge of a pivot shall
make an angle which does not exceed 90°. The offset of a knife-edge, measured
from the base center line of the pivot, shall be less than 10 percent of the

pivot width.

3.3.10.1 Physical characteristics. In the region of the knife-edge, a
pivot shall have a Rockwell hardness on the C scale of not less than 56, when
made of special alloy steel, and of not less than 60 when made of high carbon
steel, or of other material. Pivots shall not be vrittle or liable to break-
age or fracture as a result of normal use.

3.3.10.2 Positioning. Pivots shall be firmly secured in position without
swaging or staking.

3.3.10.3 Knife-edges. Knife-edges shall bear throughout the entire length
of the parts designed to be in contact.

3.3.10.4 Bearings. The entire surface of a bearing, which is designed to
be in contact with a knife-edge, shall be smooth and at least as hard as the

opposing knife-edge (see 3.3.10.1).

3.3.10.5 Alternate design. Bearing designs other than knife edge types
are permissible at the option of the manufacturer, provided there is no loss
of service life or accuracy when compared with a tester with knife edge

bearings.
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The ball seat of the ball chuck penetrator
he shank. A flat shall be provided on
The chuck shoulder
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+3.11.1 Balls., The balls shall be of the best grade steel, round and free
blemishes. The balls, regardless of size, shall be within plus or minus
1-
0

inch of the nominal size and shall be round within plus or minus

No scratches or other surface imperfections shall be visible
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3.3.11.2 Special chucks and balls. When specified in the invitation for
bids, chucks shall be furnished for 1/8-inch, 1/4-inch, or 1/2-inch balls.

Quantity and size of chucks and balls shall be stated in the invitation for
£ _
(see 6.2).

3.3.11.3 OQualitv, Snerial rhnelke and halle ehall ko Af onnd rammarsial
- S e ¥ o i ket A WY edGd VUVWWAUD Clid VAdlaD Oliaiad YT UL EUUu LvuauauciLvadial
quality, accurately ground and finished to give accurate readings.

3.3.12 Diamond penetrator. The diamond shall be set in a powdered metal
matrix which is hard enough to eliminate sinking, and which can be sintered at

a temperature that is not detrimental to the diamond. A flat shall be provided
narnatwmatray oshanl Fmae +hici e mbmamd e camde md o o [, 3 TR T T
on the penetrator shank, for the peileLialtOr retdalining screv, ine snoulider
shall be true and sauare with the shank. The anex of the sphero-conical paint
S - -a SHy=aa - as Al Wailaiasw U GPFCAHA Ve LU OPUCL UV WUVl ad PUJ. e
shall be concentric with the axis of the shank.

3.3.12.1 Penetrator form. The sphero-concial diamond point indentor shall

cally lapped spherical apex. The round and conical surfaces shall meet in a
demreeTee SmemmmemdenT anmceesmae Mlm cvmenmbrarmd e Lmoems alee 1T e el Yo Lo o1 2
Llu.l.y Laliptiltal Wanuct . LIIC PﬁllCLLdLUL 414011 Slildll ve CNeCKeu Dy ma&.l.ng d
series of five indentations each on test blocks of approximately C23 and Cé

or n [

N r L -
Rockwell for the standard penetrator and approximately Rockwell 30-N-75 and
30-N-45 for the superficial penetrator. All readings shall be within the
tolerance marked on the test block.

3.3.12.2 Diamond penetrator finish. The diamond penetrators shall have a
e emmT1d AL A €1 cmvem PP ~ar velanad maelio ~liaTT?T LA csdadl T codal o
Bl poOLLSil. NU 11dWd, BSUCLdLlllEd,y, UL WwWHCECL UdL KD dliadll beE ViIidLDlE wililLil d
magnifying glass of 10 power in a subdued light of uniform color, such as
natural daylight at a north window, or the light of a jeweler's Diamondlite.

3.3.13 Test blocks. The steel test blocks shall be approximately 2 inches
in diameter or l—3/4-inches square and 5/16 -inch thick. The brass test blocks
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The average o% the five readings shall be taken
The block shall be marked
Brass blocks shall

four near the out edges.
as the true Rockwell hardness of the test block.
with values that include the range of all five readings.

not vary more than two hardness numbers for blocks of Rockwell B30, or greater
hardness, or more than three hardness numbers for blocks softer than Rockwell
nan Qrnnl hlanlea ahlhall ;mAads 2oy mara +than Ane hardnoce nmimhay FAr h1Aarlke AF
DIV« DLECL ViIUUND Dllald LIVL Vval HIULC Lildll VIIC LIGLULGTOO MUMIVEL 41Vl ViLUVLRAOD Ul
Rockwell C30 or oreater hardness, or more than two hardness numbers for blocks

G or greater hardness, oOor more than two hardness numb or hlock
softer than Rockwell C30.
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3.3.14 Cover. One fabric or plastic cover shall be furnished with each

hardness tester. The cover shall be large enough to cover the entire machine
to protect e

2 Lasmen Socm Ju. I Y m~an - i~
it from dust, dirt and other

S I S,
traneous macceer.

3.3.15 Conversion chart. A chart shall be furnished wi

o A MWLV LS AUl Leala L i3 Lass Salad Vo ER- M1 S

th each tester
to enable the operator to determine approximate relative value of one scale
to another. The chart shall include approximate conversion scales for

tensile strength for steel in the C-scale range.

3.4 Anvils. Unless otherwise specified, four anvils shall be furnished
with each hardness tester (see 6.2). The anvil shank shall be 3/4-inch
diameter and 3/4-inch long. All anvils shall have a minimum hardness of
Rockwell C60.

3.4.1 Raised spot anvil. Unless otherwise specified, one raised spot
anvil shall be furnished with each hardness tester. The shoulder shall be
approximately 1-1/2 inches in diameter and the raised spot shall be a
ninimum of 5/16~inch diameter and 1/8~inch high. The spot shall be polished;
it shall be smooth, flat, and free from scratches or pits.

eyt

3.4.2 Raised "V spot anvil. Unless otherwise specified, one raised "V"
anvil shall be furnished with each hardness tester. The shoulder shall be a

£ 11714 4 1
minimum of 1-1/4 inch in diameter, the raised spot shall be a minimum of

1/2-inch diameter and 1/2-inch high with a minimum 90° "V" cut 3/8-inch

wide, in the top surface. The apex of the "V" shall be at right angles to the
axis of the anvil shank. The "V" shall be centrally located with respect to
the axis of the anvil shank.

3.4.3 Flat anvil. Unless otherwise specified, one flat anvil shall be
furnished with each hardness tester. The anvil face shall be a minimum of
2-1/2 inches in diameter and ground square with the axis of the anvil shank.

3.4.4 Standard "V" anvil. Unless otherwise specified, one standard nyn
anvil shall be furnished with each hardness tester. The "V" portion shall be
a minimum of 1~1/2 inches in diameter with a minimum 120° angle "V" cut 1-1/4-
inches wide, in the top surface. The "V" shall be centrally located with
respect to the axis of the anvil shank.

3.4.5 Diamond spot anvil. When specif
diamond spot anvil shall be furnished. Th
similar to the raised spot anvil, but shall have a diamond set in a hard

SDAuUlLAGL (=SR] 10 § a1l

matrix in the center of the spot. The diamond shall be polished flat and at
right angles to the axis of the anvil shank.

3.4.6 Large "V" anvil. When specified in the invitation for bids one
large "V" anvil shall be furnished. The anvil shall be a minimum of 3-inches
in diameter with a minimum 120° "V" cut, 2- 1/2-inches wide, in the top
surface square with the axis of the shank. The apex of the "V" shall be
centrally located with respect to the axis of the shank.

3.4.7 Large flat anvil. When specified in the invitation for bids, one
large flat anvil shall be furnished. The large flat anvil shall be threaded
to fit the elevating screw. The anvil shall be approximately 8 inches in
diameter. The face shall be square with the axis of the thread and shall have
concentric grooves out in the face approximately 1/2 inch apart. The grooves
shall be a minimum of 0.090-inch wide and 0.040-inch deep.
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3.5 Vork rest. When specified in the invitation for bids, one work rest
shall be furnished (see 6.2). The work rest shall fit on the upper end of
the elevating screw. It shall extend approximately 14 inches to one side of
the elevating screw and shall have an adjustable work support. It shall
extend approximately 10 inches on the opposite side and shall have an adjust- —~

able counter weight.

3.6 Jack rest. When specified in the invitation for bids, one jack rest
shall be furnished (see 6.2). The jack rest shall have a substantial cast
base. The elevating screw and the capstan nut shall be similar to 1like
parts of the hardness tester. The elevating screw shall have a hole bored
in the upper end to receive the standard anvils furnished with the hardness
tester. The jack shall have an adjustable range equivalent to that of the
hardness tester with which it is to be used.

3.7 Storage rack. A storage rack shall be furnished with each hardness
tester for holding anvils and penetrators. The rack shall be made of wood or
sheet metal. It shall be designed to hold at least three penetrators and
the four anvils considered as standard equipment.

3.8 Type I standard tester. The Type I standard tester shall be adaptable
for any standard or special Rockwell scale, other than Superficial scales
(see Table I), by the insertion of the proper penetrator in the spindle and
the application of the proper major load.

TABLE I - Standard Rockwell Hardness Scaleg.

Lead, Dial
Scale Penetrator Kilograms Figures
VN
A Diamond 60 Black J
B 1/16 inch Ball 100 Red > _
C Diamond ) 150 Black
D Diamond 100 Black
E 1/8 inch Ball 100 Red
F 1/16 inch Ball 60 Red
G 1/16 inch Ball 150 Red
H 1/8 inch Ball 60 Red
X 1/8 inch Ball 150 Red
L 1/4 inch Ball 60 Red
M 1/4 inch Ball 100 Red
P 1/4 inch Ball 150 Red
R 1/2 inch Ball 60 Red
S 1/2 inch Ball 100 Red f
v 1/2 inch Ball 150 Red ‘
3.8.1 Capacity. Hardness testers shall be furnished in four sizes. All
four sizes shall have a minimum throat depth of approximately 5 inches.
Vertical capacity between anvil and penetrator shall be a minimum of 3 inches
for Size 3, 8 inches for Size 8, 12 inches for Size 12, and 16 inches for
Size 16.
3.8.2 Indicator and lever assembly. The indicator and lever assembly
shall be designed to read correctly without the necessity of frequent adjust-
ment. All levers shall be of a fix length to eliminate the possibility of
maladjustment, The indicator shall be full jeweled, direct reading and shall \ )
be sufficiently accurate to indicate through the leverage system, variations 4
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in the depth of the penetration of 0.00008-inch, with an accuracy of plus or
minus 0.00004-inch. The graduations shall be black. The outer circle of
figures and letters shall be black in color and shall be used when tests are
made with the diamond penetrator. The inner circle of figures and letters
shall be red in color and shall be used when tests are made with a ball
penetrator. The dial background shall be white. The dial shall be graduated
in 100 equal divisions and shall be numbered clockwise every 10 divisions
from "0" through "90." The "O" graduation on the outer circle shall coincide
with the '"30" graduation on the inner circle. The letter 'C" shall be above
or to the left of each number on the outer circle and the letter "B" shall be
above or to the left of each 1/8 inch high. The graduations shall be not
less than approximately 3/16 inch and every tenth graduation shall be further
extended to approximately 1/4 inch. The graduated dial with the inner and
outer circles of numbers and letters shall be rotatable with a knurled bezel,
but with sufficient friction to hold the dial at any desired point. The dial
shall have a tell-tale hand to indicate when the minor load is applied. The
pointers shall be dull black in color and shall be approximately 0.010 inch
wide at the pointer end. The graduations on the dial shall be approximately
the same width as the pointer tip.

3.8.3 Weight. Each tester shall be equipped with a weight rod to carry
the loose welghts. The weight rod and loading beams shall be sufficiently
heavy to apply an additional load of 50 kilograms to the spindle. One loose
weight of sufficient mass to apply an additional load of 40 kilograms to the

spindle shall be provided. One loose weight of sufficient mass to apply an

additional load of 50 kilograms to the spindle, shall be provided. The

loose weights and weight pan shall be interchangeable between testers of the
same make and model.

3.8.4 Penetrators. Unless otherwise specified, one ball chuck penetrator
and two standard diamond penetrators shall be furnished with each hardness
tester (see 6.2). The shank of the penetrators shall be 1/4 inch diameter
and 7/16 inch long.

3.8.5 Ball chuck penetrators. Unless otherwise specified, the ball
chuck penetrator shall be for 1/16 inch balls (see 6.2).

3.8.6 Balls. Unless otherwise specified, 100 each 1/16~inch diameter
balls shall be furnished with each hardness tester (see 6.2).

3.8.7 Test blocks. Unless otherwise specified, two steel blocks, one
approximately Rockwell C25 and one approximately Rockwell C65, shall be
furnished (see 6.2). One brass block approximately Rockwell B40 and one
approximately Rockwell B80, shall be furnished (see 3.3.13).

3.9 Type II superficial tester. The Type II superficial tester, shall be
adaptable for standard superficial N or T scales, or special’ superficial
scales W, X, and Y (see Table II), by the insertion of the proper penetrator
in the spindle and the application of the proper major load.
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ABZE II - Superficial Rockwell Hardness Scales

Load,
Scale Penetrator ! Kilograms
15-N Diamond 15
30-N Diamond 30
45-N Diamond 45
15-T 1/16 inch Ball 15
30~-T 1/16 inch Ball 30
45-T 1/16 inch Ball 45
15-w 1/8 inch Ball 15
30-W 1/8 inch Ball 30
45-W 1/8 inch Ball 45
15-X% 1/4 inch Ball 15
30-X 1/4 inch Ball 30
45-X 1/4 inch Ball 45
15-Y 1/2 inch Ball 15
30-Y 1/2 inch Ball 30
45-Y 1/2 inch Ball 45
3.9.1 Capacity. Superficial hardness testers shall be furnished in the
same sizes as standard hardness testers (see 3.8.1).

3.9.2 Superficial indicator and lever assembly. The indicator and lever
assembly shall be designed to read correctly without the necessity of frequent
adjustment. All levers shall be of a fixed length to eliminate the
possibility of maladjustment. The indicator shall be full jeweled, direct
reading, and shall be sufficiently accurate to indicate, through the leverage

system, variations in the depth of the penetration of 0.00004-inch, with an

accuracy of plus of minus 0. 00002-inch. The graduations and figures shall be

black in color. The dial background shall be white. The dial shall be
graduated in 100 equal divisions and shall be numbered clockwise every 10

1 tHHant m1

divisions from "0" through '"90". The numbers shall be approximately 1/8-
inch high. The graduations shall be not less than 1/8-inch in length, except
that every fifth graduation shall be extended to approximately 3/16-inch

and every tenth graduation shall be further extended to approximately 1/4-

inch. The graduations shall be approximately the same width of the pointer.
The graduated dial shall be rotatable with a knurled bezel, but with suffi-
cient friction to hold the dial at any desired point. The dial shall have

a tell-tale hand to indicate when the minor locad is applied. The pointers
shall be dull black in color and shall be approximately 0.010-inch wide at
the pointer end.

3.9.3 Weights. Each tester shall be equipped with a weight rod to carry
the loose weights. The welght rod and loading beam shall be sufficiently
heavy to apply an additional load of 12 kilograms to the spindle. Two loose

weights, each with sufficient mass to apply a load of 15 kilograms to the
spindle, shall be provided. The loose weights and weight pan shall be
interchangeable between testers of the same make and model.

3.9.4 Superficial penetrators. Unless otherwise specified, one ball

chuck penetrator conforming to the requirements of 3.8.5, 100 balls conforming

to the requirements of 3.8.6, and two superficial diamond penetrators shall
be furnished with each hardness tester. The shank of the penetrators shall

The diamond penecrators shall b
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3.9.5 Test blocks. Unless otherwise specified, two steel blocks, one
approximately Rockwell 30-N-75 and one approximately Rockwell 30-N-45, shall
be furnished (see 6.2). Two brass test blocks, one approximately Rockwell
30-T-7? and one approximately Rockwell 30-T-45, shall be furnished (see
3.3.13).

3.10 Interchangeability. All replaceable parts shall be comstructed to
definite standards, tolerances, and clearances, in order that amy such part of
a particular type or mocdel may be replaced or adjusted without requiring modi-
fication. All such parts, where practicable, shall be permanently and legibly
marked with the manufacturer's part number.

3.11 Painting. Unless otherwise specified, the hardness testers shall be
painted in accordance with the manufacturer's standard practice (see 6.2).

3.12 Identification. Equipment, assemblies, and parts shall be marked for
identification in accordance with MIL-STD-130.

3.13 Handbook of instructions. Unless otherwise specified (see 6.2), the
contractor shall furnish two copies of a handbook of instructions sealed in a
waterproof envelope, securely attached to each hardness tester supplied under
this specification. The handbook shall contain necessary operating instruc-
tions, illustratione, parts list, and safety precautions to insure proper
operating and maintenance of the hardness tester. Additional coples of the
instruction handbook and mailing address to whom additional copies shall be
sent will be specified by the procuring activity (see 6.2).

3.14 Workmanship. The hardness tester and its equipment shall be new and
of the quality workmanship necessary to produce a tester and equipment of good
appearance, having stability, and efficient operating characteristics found in
first class commercial quality items of a similar nature.

4,1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise
specified in the contract or purchase order, the contractor may use his own
or any other facilitiles suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Covernment reserves the right to perform any of the inspections set forth in
the gpecification where such ingpectiong are deemed necessary to assure

supplies and services conform to prescribed requirements.

4.2 Classification of inspection. Unless otherwise specified (see 6.2),
the inspection requirements specified herein are classified as follows:

1. First article inspection (see 4.2.1).
2. Qﬁality conformance inspection (see 4.2.2).

4.2.1 First article inspection. First article inspection shall be applied
to the production model or initial production item noted in 3.1. Unless
otherwise specified (see 6.2), first article inspection shall consist of the
examination in 4.3 and all tests under 4.4, Faillure of the first article to

enhe =TT Lo mmecma Em wadantdan

pass the examinaiion or any of the tests shall be cause LOr rejectidn.
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4.2.2 Quality conformance inspection. Unless otherwise specified (see
6.2), quality conformance inspection shall be applied to production units
offered for acceptance under the contract. Quality conformance inspection
shall consist of 1 through 3 as follows, and failure of any unit to pass an
examination or test shall be cause for rejection of the unit.

1. Product examination (see 4.3).

2. Test methods (see 4.4).

3. Inspection of preparation for delivery (see 4.8).

4.3 Product examination. Unless otherwise specified (see 6.2), each

hardness tester shall be visually examined to determine com pliance with
requirements of Section 3.

4.4 Test methods.

L. b 1 Accur .
4.4.1 ACCUr Y 21

correctness o
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C60, B40, and B80 shall be used. For Type II tesiérs, test blocks of
approximately 30-N-75, 30-N—45, 30-T-70, and 30-T-45 shall be used. Every
test made on each block shall be within the range specified in 3.3.13 in

P a__1 1 = == =1 _ 99

order to be acceptable. The tester shall be capable of making repeat readings.

4.4.2 Test of diamond penetrator. Accuracy of the diamond penetrators
shall be checked by taking readings on standard test blocks (CZS and C65 for
standard Rockwell Type I and 30-N-75 and 30-N-45 for superficial Rockwell

Type II), using a tester of accepted accuracy. No less than three readings

shall be taken with each penetrator. All readings shall be within the
tolerance marked on the test block. Each standard diamond penetrator shall be
subjected to an overload test of not less than 200 kilograms. Each superfi-
clal diamond penetrator shall be subjected to an overload test of not less
than 60 kilograms. Penetrators shall not chip or crack as a result of the
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ardness tester of accepted accuracy.
4.5 Test equipment. Tests. shall be conducted, using suitable equipment of

known or accepted accuracy, acceptable to the Government inspector and the

procuring agency.

4.6 Reports. When re

e curi
furnish reports on tests in du
1l

1e pro 1 con
showing the qu ntitative results for all

4.7 Retests. Rejected testers shall not be resubmitted for inspection
without furnishing full particulars concerning previous rejections and
measures taken to overcome the defects,
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4.8 Preparation for delivery examination. Inspection of preservation,
packaging, packing and marking for shipment shall be examined to determine
compliance with Section 5.

5. PACKAGING.

eservation
(See 6.2

Do
e
4
G

~r o|

. .

5.1.1. Level A. Each tester shall be preserved and packaged Method IIa
in accordance with MIL-P~116. The unit container shall conform to PPP-B-601,
overseas type.

5.1.2 Level C. The level C preservation for testers shall conform to the
MIL-STD-794 requirements for this level.

Z
E

ial. ial/industrial preservation of testers shall
be in accordance with the requirements of ASTM D 3951.

5.2 Packing. Packing shall be Level A, B, C or Commercial as specified

(see 6.2).
5.2.1 Level A. The packaged testers as specified in 5.1.1 need not be
overboxed. The unit container shall be used as the shipping container.

5.2.2 Level B. Same as Level A,

5.2.3 Level C. The Level C packing for testers shall conform to the
MIL-~STD-794 requirements for this level.

5.3 Physical Protection. Cushioning, anchoring, bracing, blocking and
waterproofing shall be in accordance with MIL- STD-1186. Waterproofing require-

ments for cushioning materials and containers shall be waived for domestic
shipments. Drop tests of MIL-STD-1186 shall be waived when the item is
preserved, packaged and packed for immediate use or when drop tests of MIL-
P-116 are applicable.

5.4 Marking.

5.4.1 Levels A, B and C. In addition to any special or other identifica-
tion marking required by the contract {see 6.2), each container shall be
marked in accordance with MIL-STD-129.

5.4.2 Commercial. Commercial/industrial marking shall be in accordance
with the requirements of ASTM D 3951,

6.1.1 ne 1.

pe I hardness testers are intended for use in testing

'R e

metals for hardness in any of the fifteen standard Rockwell scales (see
Table 1).
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6.2 Ordering data.

6£6.2.1 Armidoditrdan rasuviramante
Celea ACQULESIILD T a X ShLS

following:

a. Title, number and date of this specification.

1N Macosm an? 2 f__. 3 0N\
D. 1lYpE€ ana si1zeé (5€é 1.2).

c. First article when required (see 3.1).

d. Painting requirements, if different (see 3.1l1).

fon=m 2 2 11 2\
LEQULICU (\(BCE JeJelled).

f. Anvile required, if different (see 3.4).

g. Work rest, if required (see 3.5).
h. Jack rest, if required (see 3.6).

i. Number and kind of penetrators, if different (see 3.8.4 and 3.9.4).
j. ©Size of ball chuck required, if different (see 3.8.5 and 3.9.4).

k. Test blocks required, if different (gee 3.8.7 and 3.9.5).

n. Classification of inspection, if different (see 4.2).

o. First article inspection, if different (see 4.2.1).

q. Product examination, if different (see 4.3).
r. Level of packaging and packing required (see Section 5).

comply in every particular with this specification shall submit with his bid a
detailed statement covering each and every point of noncompliance. Should no
exception be submitted, the testers offered shall be capable of complying in

6.3 Noncompliance. Each bidder offering hardness testers that do not

every particular with this specification. Any variations found to exist at
the time of inspection shall be corrected by the contractor, regardless of the
cost incurred and free of additional expense to the Government.

6.4 Changes from previous issue. The margins of this specification are

marked with asterisks to indicate where changes (additions, modifications,
corrections, deletions) from the previous issue were made. This was done as a
convenience only and the Government agsumes no liability whatsocever for any

14
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il inaccuracies in these notations. Bidders and contractors are cautioned to
evaluate the requirements of this document based on the entire content
irrespective of the marginal notations and relationship to the last previous

\\, issue.

Custodian: Preparing activity:
Air Force - 99 Air Force - 82
Review: Project No. 6635-F119

DLA-GS

User Activity:

Army-GL
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INSTRUCTIONS: -In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements, All users of military standardization documents are invited to provide
suggest, This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. Inblock 5, be as specific as pociible about particular problem areas such as wording which required interpretation, was
too rigid, resthigtive, loose, ambiguous, or was incompatible, ahd give proposed wording changes which would alleviate the
problems. EnteNin block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on‘current contracts. Commenis submitted on this form do not constitute or imply authorization
to waive any portion of the refé&enced document(s) or to amend contractual requirements.
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