&ZZ» Manufacturing Standards MA

U-MAQOO3-8504-01 to 02

MATERIALS FOR BROACHES

1. SCOFE
The materials,treatments and conditions specified in this standard shall

apply to the menufacture and testing of broaches of a1l dimensions. These
brosches shall be one piece, high speed steel, design.

2. REQUIREMENTS

2.1 Chemical Composition

Broaches shall be manufactured from one of the following materials
unless otherwise specified on staendard and drawings.

8504.01 - (High Speed Steel UMAOO3 8102.02 S 6.5.2)

C% Cr% V% Wk Mo%
0,86-0,94 3,8-4,5 1,7-2,0 6,0-6,7 4,7-5,2

— (High Speed Steel UMAOO3 8102.01 EM2) (BS 4659 71) (AISI M2)

0,80-0,90 3,75-4,5 1,75-2,05 6,0-6,75 :4,75—5,5
8504.02 ~ (High Speed Steel UMAOO3 8104 S2-9-2)(AISI M7)

Cc% Cr% V% wh Mo%
0,97-1,07 3,5-4,2 1,8-2,2 1,5-2,0 8,0-9,2
2.2 Hardness
Cutting Portion HRC 64 - 66
Pull End HRC 48 - 54

Note 1: Hardness testing shall be in accordance with procedure
AS™ E 18 84 e.g. Wilson (USA) Rockwell hardness testing
system.

N

Note 2: In the event of dispute the hardness recorded on a transverse
section taken within the cutting portion and pull end will be
regarded as the hardness of the tool.

Note 3: It is recommended that the above hardness shall be achieved
by tempering at a temperature above that required for
maximum secondary hardening e.g. the stated hardness shall
be obtained in conjunction with maximum toughness.

2.3 Metallurgical Requirements

2.3.1 General Structure

The miecrostructure shall be fine discrete carbide in a matrix
of well tempered martensite, Overheating (melting) of carbides
and grain boundary networks shall not be permitted.
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2.3.2 Grain Size

The grain size shall be determined by the Snyder-Graff intercept
method. The grain size shall be maintained within the following

limits:- Snyder~Graff 12-16

A uniform grain size is desirable; a mixed structure in which a
grain size variation 9max/daverage of not greater than 3,5 shall
not be permitted. (Note: 'd' represents the major dimension
measured across the grains examined).
2.3.3 Cleanliness
The broach shall be free from hermful nonemetallic inelusions
and porosity. When tested in accordance with Method A E.45 87
Fig.5 (ASTM), inclusions more serious than size 2,5 (types A and C),
Bize 2 Etypes B and D; for broaches up to 40 me section eand '
size 3 (types & and C), size 2,5 (types B and D) for greater
than 40 mm section broaches will not be permitted.

2.3.4 Carbide Distribution
When compared with S.E.P. 1615 - 59 .the carbide distribution
shall be no coarser than the following:-

up to 40 mm section level 14/21 (for guide fig 3 page 21
BS4659 1971)

greater than 40 mm section level 2d/31 (for guide fig 4
page 22 BS4659 1971)

The carbide distribution shall apply to the cutiing portion and
adjacent tooth roots. The overall carbide distribution shall be
uniform end free from excessive eegregetion throughout the entire
section. '

Note: The carbide distribution shall be viewed on the fully
heat treated high speed steel and allowances must be made
when comparing the SEP 1615 - 59 standard which represents
the annealed condition.

2.%3.5 Surface Condition

A1l working surfaces shall be free from cracks and heat affects
arising during grinding - no tempering or rehardening shall be
permitted. Also decarburisetion, recarburisation and oxide shall

be absent.

3. SUPPLY INSTRUCTIONS
3.1 Designation for Standard Listed Broaches

Bee remarke in corresponding menufacturing standerd.
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