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Plastic Injection Cr-Mo Mold Steel (Equivalent to AISI-P20) for Mass Production

Steel for Plastic Molding
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Information in this catalog such as values, photographs, evaluation is listed for the purpose of explaining the general features and performance of
our products only, and it does not guarantee anything as a result. In addition, the information contained in this catalog is subject to change without

notice, so please contact our sales offices for the latest information.
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KTSM3M is a plastic injection mold steel for use in mass
production. Developed at Kobe Steel’s Takasago Works,
it is prehardened for use as supplied and is noted for its
superior mirror finishing and abrasion resistance qualities.
It is also noted for its uniform internal and external
hardness even in the largest molds. This steel is equivalent
to AISI-P20 used in the United states and Europe.
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Fig. 1 shows the tempered hardness curve of KTSM3M.

The hardness (HS46) of the steel is adjusted to the level
requested by the customer.
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Fig. 2 shows the sectional hardness distribution of a 1050mm
thick piece of KTSM3M. The surface and internal hard-

nesses are approximately the same, implying superior
uniformity.
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Photo. 1 shows an example of the microstructure. With an

appropriate heat treatment, a uniform bainite structure
is obtained.
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Table. 1 shows the typical mechanical properties of KTSM3M.

This steel is stronger than KTSM31, two of our other Cr-Mo
steels.
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Fig. 3 shows the relation between the maximum width of
flank wear and cutting length when using an end mill. The

machinability of this steel may not be as good as that of our
KTSM31 because it is harder.
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Photo. 2 shows examples of texture patterns. Patterns can be
uniformly etched. In addition, a texture of the same quality

as that of welded areas can be obtained by first honing any
welded section.

. SREMTIE mirror finish workability
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F1 HEWAYMES Table. 1 Mechanical properties

0.2% it/ 5lER @& B v & v
0.2% proof Tensile Elongation Reduction
stress strength of area
(N/mm3) (N/mm2) (%) (%)

885 1027 18 58
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KTSM3M is suitable for 3p diamond paste finishing.
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Fig. 4 shows our recommended welding conditions. weld-

ability is the same as that of our Cr-Mo type KTSM31 steel and
is superior to that of JIS SCM440 steel.

KTSM3M

F B L
Preheating temperature 250 ~ 300C

7 23 _
Welding electrode TGS —2CM  ¢2.4

B EE R _
Welding current 70 ~ 170A

T mE )
Argon gas flow rate 10 ~ 18¢/min

B 1 ¢ 2.4 NIILAZTZF>
Electrode Thoriated tungsten ¢2.4

min Bt
min inch

® 2R E

Post heating temperature 500 ~ 550C/30
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An example of the welding temperature cycle

T# ShE T 2 &RE

Preheating  Intermediate heating Post heating

ARG

Beginning of welding

500~550C

250 ~300°C/ 250~300C /

200C

ws

Slow
<100°C/Hr ool
= (=50°C/Hr)
20min/ At 20min/ M 30min/ & '
20min/inch 20min/inch 30min/inch

i (2BEORKES)
inches : maximum thickness of mold
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* When the welding temperature drops below 200°C, intermediate
heating is required.

Table. 2 shows the relation between the electric discharge
processing conditions and the surface finish. Since a uniform
processed surface can be obtained, the surface may be used
“as processed” for dull finish purposes.

T2 WMEMIFGEEKRME7TY  Table. 2 Electric discharge processing conditions and surface finish

No. 1 2
mIEE (V) Processing voltage 60 60
T &E®R (A Processing current 1.5 3.0
il T 3% & (g/min) Processing speed 0.005 0.02
FE7 7Y% (Raum) Surface finish 0.3 1.0
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Fig. 5 shows the nitrided hardness curve produced by the ion
nitriding method.

3 4 5 6 7 8
60 60 60 60 60 60
4.5 6.5 11.0 15.0 20.0 30.0

0.07 0.10 0.21 0.36 0.56 1.15
1.3 2.3 2.8 6.0 9.0 13.8
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. WRBEA ICKDREE(LIFIE surface hardening characteristics by flame hardening
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Fig. 6 shows the surface hardness curve produced by
flame hardening. A surface hardness exceeding that of

HRCS50(HS67) can be readily attained.
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6 KRBAICELBFESHET Fig. 6 Hardness curve by flame hardening
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.%E#ﬁlﬁ Physical characteristics F4 I  Table. 4 Physical characteristics
20 ~ 100C 9.1
RAUTPIGRBBBLOBEZELEERLET,
20 ~ 200C 9.8
Table. 4 shows.tl.le coefficient of thermal expansion and I E R & 20 ~ 3000 112
thermal conductivity of KTSM3M. Coefficient of thermal expansion
. 20 ~ 400C 124
20 ~ 500°C 12.7
20 ~ 600°C 131
4z 8 = 20C 0.096
Thermal conductivity 100°C 0.098

Cagf/cm-sec-C

200C 0.100
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