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The advanced plastic mold steel seeking characteristics reg
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HPM-PRO is the steel for plastic molds which precise pursues consistency
in production to meet requirement for elaborately designed products.
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2> “Hardness” (37 to 41HRC) which is suitable for mass production of resin products by precision molding.

> “Excellent machinability for high quality appearance” supports excellent mirror polishability, creping,
EDM surface (thanks to the special melting method)

Y>> “Toughness and machinability” supports stable mold making and productivity.

Rating of hardness and mirror polishability

[ B SBE BT

S s HPM38
= A
& 40— Y HPM-PRO
32 HPM7
\H_//
#3000 #8000 #14000

SEEETM (REEEEROAY 2NO.)
Mirror polishability (mesh number of the final finish grid)
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Mirror polishability
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Electric discharge machinability Toughness
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Abrasion resistance

BA © %D (excellent “A” <> poor “D”)
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HPM-PRO combines “excellent mirror polishability” and “toughness compared to the conver

fRrmEft EirE Mirror polishability

d supports grid size

1mm 1mm

HPM-PRO P21%%EEK$#8 P21 Group steel

ional P21 group steel”, whi

H M Toughness

P21 RTERM ICHENEMEICEBN. BMTAICEDES D BUVEETT,
SEROBIBOOED P KYRICEROLTTERVELTET,

Properities of the steel shows better toughness and smaller difference in raw material dimensions in
comparison with the conventional P21 group steel.
It is also suitable for big molds, and there are few worries about unexpected damage to the mold.

#8000FH L L IFEDMD FHRELE

Differential interference figure comparison of #8000 mirror polished surface

EMIE Electric discharge machinability

P21 RTERMEFIRIC, RIFEMEMIANZHELET,
HEMIAEBBEI UKW D BINTEEHTY .

It has good EDM surface.
Because of lower hardness of EDM layer processing after

EDM is easy.
BIARREIMIH
Example of powdery EDM surface

RN Crepability
P21 RGERMERIRIC. RIFEAMIMHZELEY,

It has good crepability.

i

fmEdit S RN TH

Example of precise crepinng

(b4 Nitriding Property

P21RTERMERRIC, RIFEELRMEEHLET,

It has good nitriding properties.
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P21 Group steel P21 Group steel P21 Group steel
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Comparison of 2mmU notch Charpy impact values, classified by material dimensions (an example of our measurement)

P21 RGERMICLENFEICBN TS0 BEEI N REIISKVEHETT,
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It is hard to have weld cracks due to better toughness than the conventional P21 group steel.
Processing after welding is easy and uniform finish is possible because the hardness of welded parts is
relatively low.

P BIEETHRE Welding application line chart
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Z(b4FME (540CX5h HRABRZ(EUIE)
Nitriding Property (540°CX5h gas nitrocarburizing process)

YEES
Welding (BRI TEBEMIBRL)450~550C
%% 150~300°C (£7=13187%) (Stress reliefing for correcting deformations and precise creping)

F# 150~300C

Preheating Post heating (or slow cooling)

7oA
T/m

Air Cooling

KRR TBRHPMbS0AE#E %713, P21 R EHRIAETY,
Usage of HPM50-W or P21group steel welding rod in recomanded.
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HPM-PRO improve good machinability compared to P21 group steel. Reduction o
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PEIEDSIF A=)V High feed radius mill
P21RBERMIHLTEZFEU LOMIHZELET,

Machinability

1

In comparision with the conventional P21 group steel , it has good machinability.
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Cut time until width frank wear reaches 0.3mm
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High feed radius mill V-T diagrams
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YIEEE Ve=90. 130m/min

*)RE Fz=0.5mm/tooth

YAE apxae=22x0.3mm
#1v8—=¢40-38 A (ALY —IL-ASR)

A2 Y —h=JX1045(BarYy—JIV) 18
F—/N—/\>%=100mm
PHlI%=T770—

[Cutting conditions]

Cutting speed Vc = 90, 130 m/min

Feed per tooth Fz = 0.5 mm/tooth

Cutting depth and width apxae = 22x0.3 mm
Cutter = ¢ 40-3 teeth (Hitachi Tool Engineering and ASR)
Insert = JX1045 (Hitachi Tool Engineering),1pc.
Overhang = 100 mm

Cutting fluid = Air blow

P ITVR=)U Endmil
P21RERMEFEDMIHEEFLET,

It is equal with the conventional P21 group steel in machinabilitiy.
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P21 Group steel
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Tool Wear Comparison
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{#£FH T E=EPDB2010-4-TH(H3LY—JL-¢1-R2)
HIHIRE=63m/min

F#HE%ER n=20,000min’’

®)RE Vi=1,200mm/min

YA & apxae=0.05%0.05mm

PHlR=27 70—

IHIEERE=121min

[Cutting conditions]

Processing model = Vertical type machining center (BT40)
Tool used = EPDB2010-4-TH (Hitachi Tool Engineering, $1-R2)
Cutting speed = 63 m/min

Main axis revolution n = 20,000 min-'

Feeding speed Vf = 1,200 mm/min

Cutting depth and width apxae = 0.05x0.05 mm

Cutting fluid = Air blow

Cutting time = 121 min

»RUJL Dril

P21 2R AEFZEDIMITEZF LE T, Itis equal with the conventional P21 group steel in machinabilitiy.

HPM-PRO
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P21 Group steel
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Tool Wear Comparison

[EIRIZEE]
RIL=¢9.8K/NAZX+T—F 127
JNRE=30mm

NE=507%

YIHIERE Ve=20m/min

E#@EER n=650min’’

EVIRE Vi=260mm/min

%V & f=0.1mm/rev

27y 7T 74—R=5.0mm
YIEIA=2KAMEIA 41 884a70

[Cutting conditions]

Drill = ¢ 9.8 powder high-speed steel + coating

Hole depth = 30 mm

Number of holes = 50 holes

Cutting speed Vc = 20 m/min

Main axis revolution n = 650 min!

Feeding speed Vf = 260 mm/min

Feed per revolution f = 0.1 mm/rev

Step feed = 5.0 mm

Cutting fluid = Water-soluble cutting fluid External oil supply

e in mold production is expe

RS Application and Use

The parts associated with automobile
headlight production

P21 Group Steel

» Machinability
= Mirror polishability
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Use Present steel Properties of evaluation An outward appearance of mold
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The exterior of cellular phone

P21%%H (40HRC)
P21 Group Steel
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* Machinability

* Mirror polishability
+ Crepability
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Mechanical Properties

5 |3E§it§ﬁﬁi%®ft§ﬁ] Representative example of the tensile test results
St%ﬂc;l cfde 0.2%f 71 (N/mm?) | 5I5R5EE (N/mm?) B (%) #) (%)
0.2% Yield strength Tensile strength Elongation Reduction of area
HPM-PRO 1,020 1,200 17 45
YIRS Physical Properties
R H # i 20C 100 200°C 300°C
Item Steel Grade
HPM-PRO 28.3 31.9 35.4 38.3
BAZEER(W/m-K)
Thermal conductivity P21 3t 34
21 RGER A 285 326 36.4 387
HERFH (0CHORBELTOTHE) HPM-PRO - 127 13.0 13.3
(X10%/°C)
Th | i fficient £ § _
et o PR 125 | 128 | 132
Y> 7% (GPa) ]
Young's modules HPM PRO 200 - - -
I (g/cm’)
zDensity HPM-PRO 7.80 — — _






