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MATERIAL FOR LOWER DUTY MILLING CUTTERS INCLUDING
PLAIN, FORM, END, SLGT MILLING CUTTERS ETC.

1. SCOPE

The materials, treatment and conditions specified in this standard shall
apply to the manufacture of all lower duty milling cutters of all
dimensions.

The material requirements for milling cutters for more arduous
applications are specified in standard U-MAOO3-8516.

2, REQUIREMENTS

2.1 Chemical Composition

All lower duty milling cutters shall be manufactured from the following
materials unless otherwise identified on the corresponding dimensional
standard, (see paragraph 3).

' 8515, - (High Speed Steel UMAOO3 B102.02 S 6-5-2

ot Cr% /" Mo

0,86—0,91‘ 3:8-4r5 1,7-2’0 6’0‘6y7 4:7‘5!2
~ (High Speed Steel UMACO3 8102.01 EM2 (BS 4659 1971) (AISI M2)
0,80-0,90 3,75-4,5 1,75-2,05 6,0-6,75 4,75-5,5

2.2 Hardness
Cutting Portion HRC 63 - 65

Note l: The hardness testing shall be in accordance with Procedure
’ ASTM-E18-84, e .g. using Wilson USA Rockwell Hardness Testing
Systen.

lote 2: In the event of dispute the hardness recorded on a parallel
transverse section within the cutting end will be taken as
the hardness of the tool.

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

2.3 Metallurgical Requirements

2.3.1 General Structure
The microstructure shall be fine discrete carbide in & matrix
of well tempered martensite. Overheating (melting) or 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 Bize shall be maintained within the following
limitss~

Snyder Graff 12 - 16

A uniform grain size is desirable; a mixed structure in which a
grain size variation 4 max/d average of greater then 3,5 shall
not be permitted. (Note: 'd' represents the msjor dimension
measured across the grains examined).

2.3.3. Cleanliness
Lower duty milling cutters shall be free from harmful non-metallic
inclusions and porosity. When tested in accordance with Method
A.E, U5 B7 Fig. 5 (ASTM), inclusions more serious than size
2,5 types A and C size 2 types B and D for cutters up to 40mm
section and size 3 types A and C size 2,5 types B and D for
greater than 40mm section will not be permitted.

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

up to 10 mm dia Level 14 21 (Flg. 3 page 21 BS 4659
1971 may be used as &
guide).

greater than 10 mm dia Level 24 31 (Fig.4 page 22 BS 4659
1971 may be used as a
guide).

Alloy segregation must be maintained at a nminimum level.

The carbide distribution shall apply to the cutting portion.
The overall carbide distribution shall be uniform and free from
excessive segregation 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
The cutting edge and working faces of all lower duty
milling cutters shall be free from cracks and heat effects
arising during grinding - no tempering or rehardening shall
be permitted. Also, decarburisation, recarburisation and
oxide shall be absent.

3. SUPPLY INSTRUCTIONS

3.1. Designation of Lower Duty Listed Milling Cutters.
See remarks in corresponding manufacturing standard.
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