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Plastic Injection Cr-Mo Mold Steel for General Use

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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KTSM31 is a general purpose Cr-Mo steel for plastic
molding. Developed at Kobe Steel’s Takasago Works,

this steel is stronger than our KTSM21 and is prehardened
for use as supplied. It is also noted for its outstanding
machinability and etching qualities.
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Tempered hardness curve
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Fig. 1 shows the tempered hardness curve of KTSM31.

The hardness (HS40) of the steel is adjusted to the level
requested by the customer.
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Sectional hardness distribution

B 212JEE 300mm # DM RES 754 O —BlE R LE T,
BSIINETRE LD TP TFLET A, JIS SCM
440 IZHERTZOEFRP L RIEFTHIET,

Fig. 2 shows the sectional hardness distribution of a 300mm
thick piece of KTSM31. The internal hardness is lower

than the surface hardness but this difference is less than
that of JIS SCM440 and can said to be good
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Photo. 1 shows an example of the microstructure. The
microstructure is adjusted to a bainite structure by an
appropriate heat treatment. However, for steel thicker
than 500mm, cooling after hardening is slow and a ferrite
-prearlite structure may be seen.
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Table. 1 shows the typical mechanical properties of KTSM31.
It is as strong as JIS SCM440 steel.
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Fig. 3 shows the relation between the maximum width of
flank wear and cutting length when using an end mill in
milling operations. Possessing outstanding machinability,
high feed speed and high load processing are possible. Total

processing time of metal molds may be reduced by 20-40%
in comparison with that of JIS SCM440 steel.
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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 unwelded areas can be obtained by first honing
any welded section.

.ﬁﬁ’]ﬂI’E Mirror finish workability
FAXEYFR—AD Su D ERUTHEL TV Y

F1 HEWAVESE Table. 1 Mechanical properties

0.2% A 5| 5k 58 & o & v
0.2% proof Tensile Elongation Reduction
stress strength of area
(N/mm?) (N/mm?) (%) (%)

730 920 20 54

RI3 #HIME  Fig. 3 Machinability

FIHIRE Length of cutting(m)

BEH2 KEMIIERR Photo. 2 Texture patterns

— RiER b,

Aventurine pattern

/EOS I I I I 1 I
E | 10Tk @4F) $10 end mill (double blade)
8 | bkl
'%_3 Cutting speed : 15.1m/min.
& 509 momE i
®E Feed speed : 100mm/min.
o
R
801} o) -
£30.
#
IS
3
£
3 0 ] ] ] ] 1 1
=2 0 2 4 6 8 10 12

Leather pattern

| Texture of

v
3

v

PZ: 1NN 33

| unwelded surface

F—=J TR
Texture of honed,
welded area

KTSM31 is suitable for 5p diamond paste finishing.
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Fig. 4 shows our recommended welding conditions. This

steel’s chemical composition makes it easier to weld than
JIS SCM440 steel.

KTSM31
¥ # ;& E Preheating temperature 250 ~ 300°C
% #  # Welding electrode TGS — 1CM  ¢2.4
8 # Z # Welding current 70 ~ 170A
TILT % E  Argon gas flow rate 10 ~ 18£/min

¢ 24N JLAZTZT
Thoriated tungsten ¢2.4

min &
min inch

B ##® Electrode

% # B £ Post heating temperature 450 ~ 500°C/30

. HEHUI‘E Electric discharge workability
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An example of the welding temperature cycle

F# o E £ E3-4
Preheating  Intermediate heating Post heating
EERA 450~500°C
Beginning of welding
250~300°C/ 250~300°C /
200°C Slow
=100°C/Hr ool
- (=50°C/Hr)
20min/ At 20min/ M 30min/ &
20min/inch 20min/inch 30min/inch

W (2BEORKEY)
Inches : maximum thickness of mold

* BERICHERLETOTEERE A 200 CU T LGSR RE Fave
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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.

F2 MEMIFEERET7FY  Table. 2 Electric discharge processing conditions and surface finish

No. 1 2
T &EE (V) Processing voltage 60 60
mIER (A Processing current 1.5 3.0
tl T 3% & (g/min) Processing speed 0.005 0.02
FE7 7Y% (Raum) Surface finish 0.5 1.1

. e sl Nitriding Characteristics
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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
24 4.0 5.0 8.0 8.7 14.0
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BIGIC K RBEAIC LB KT AL HI#REZRLE T, K3 KEKBEAFRM Table. 3 Flame hardening conditions
K IEBEA TR A Y5 HRC50 (Hs67) L EO KM FOUSAZ : 0.15kg/cif
- s m o #® A X Propane gas:
@1':%'@:6;&75)31‘?%‘6‘3_0 Heating gas ? % : 2.0kg/cni
xygen:
Fig. 6 shows the surface hardness curve produced by Mmoo A 850 ~ 950G
flame hardening. A surface hardness exceeding that of Temperature
HRC50(HS67) can be readily attained. o Bl og i 0.25x1.0mm—184
 KOCHBHORE [y
X0 Nozzle Distance between flame and test material
— o %) E E .
Y ¢ Frame G e 60 ~ 100mm/min
= Mm% DA H m A
%ﬁ?ﬂaterial Post heating cgcj)ling Natural cooling

DAL Heating position

6 KEBAICLBIESHIFE Fig. 6 Hardness curve by flame hardening
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.%E#ﬁlﬁ Physical characteristics x4 YIBYEME  Table. 4 Physical characteristics
. N . R 20 ~ 100C 126
RAUTBIGRRE. B8R RLET,
20 ~200C 129
Table. 4 shows the coefficient of thermal expansion and # I 3E R & 20 ~ 300°C 133
thermal conductivity of KTSM31. Coefficient of thermal expansion
GO 20 ~ 400°C 136
20 ~ 500°C 14.0
20 ~600C 143
HoEE = 20C 0.094
Thermal conductivity 100°C 0.098
Cag/cm-sec:C 200C 0102
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