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*The characteristics listed on this catalog are
representative values and they do not
guarantee the quality of the product.

*This catalog and its contents are subject to
change without notice.

* Do not duplicate this catalog without a
permission from Proterial, Ltd.

* For further information, please contact the
representative in your area.
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Steel is heavy. Please execute the safety measures to
prevent falling or collapse of cargo or sandwiched during
transportation or warehousing. Please ensure the safety of
workers use the jigs and various protective equipment and
follow the applicable laws and ministerial ordinance,
ordinances, guidelines, etc. when sawing, cutting, heat
treatment, polishing or when using as mould, machine
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Our address and your contact indicated in this
catalog are those as of April 2024.
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High Quality Plastic Mold Steels

High Quality Plastic Mold Steels

LL El O5i12 210
SCIAE 5¥EHS
Mold Material and Application

Z20I 2 ARY

=X[2| &

29} 2ExHO

Resin Types and Grade Selection

A EH

L—

A

=

g | MEBEHRO 33 sfeg e 8= Al
Group Er?wﬁgizz Grade Material Type Application Example
207N B8, TAE SAIERISAL 7K, FEI2H| HIF)
HPM7 e Mold reqU|red good weldability & machinability (Autoparts,
AISI P20 improved . ’
Home appliances, House equipment)
29~33 HPM38 SUS420J27H% AR oL A, L £ MBEOIIHE, 2=, 4F), 178
AISI 420 improved Flame retardant resin, Transparent parts, Rubber
SUS4207HZH(2HAS) LjAl 2C Hj0|A 28E 123K =
HPM77 AISI 420 improved e 2= Hl0lX S8, 17 5%
. : Corrosion resistant mold bases, Rubber mold
Free-cutting by adding Sulfur
° =
2 (&He) 38~42 PSL SU569_>O7H%t PVC, YxX|8, D28
g (22f) 33~37 AISI 630 improved Mold for polyvmyl chloride, Frothy resin, Rubber
5
a CENA-G Cretg Hoo LA, ARAE! S8 (M B2ALCENA-G, TZ2ALCENA-V)
35~41 CENA-V Chromium contained Rust resistant mold with good polishing properties
low Carbon grade (CENA-G: General grade, CENA-V: Valuable grade)
20N HE YU FHE(RSAL, 0AY|7], 245 7H)
HPM-MAGIC AISIP2O | f q General Mass-Production Mold (Autoparts,OA equipment,
improve Home appliances)
37~41
P2 10 (@A HE 23 (2HE JPHNHE 5)
HPM1 . . oo o =S “ANE S
AlSIP21 |mproyed & Free-cutting Mold for general use (Home appliances etc), Plate & holder
by adding Sulfur
SKD6THZH(2HA)) oIX|L|0j2l ZajAEl 28t0|C B0|R
38~42 FDAC AISI H13 improved & co e 2R, 2 H T e
Free-outting by adding Sulfur Engineering resin, Slide core
LA} ZeiAtag(el@o17], 41287 5)
JHEE
50~55 HPM38 AISSLIJA?.SS%Z rE)\C/’ed Mold for Anti-corrosion/ Mirror polish
P (Medical instruments,Food container, etc)
5 HPM31 SKD112H LR, B AX|L{01R Z2FAEIZ(2]0], HHE, IC2E)
g. AISI D2 improved Wear resistant mold for engineering resin (Gear, Connector, IC)
@ 56~62
2 HAPSR 1Ol 2UBIO|A HdE 3%, T S 014 B48
5 P/M HSS Mold required high toughness & high hardness (Core pin, Thin wall)
o
S
5 60~63 ZCD-M SKDﬂ N ICEEE
g AISI D2 improved IC mold
T8tz SarciolA AR|L|0fY BAAALIG LHOKR, LHA S48, ICEES,
o = o Mo L NME™
60~65 ZDP4 P/M Cold Work Az U2 g2 avels SR A
Tool Steel Reinforced and flame retardant engineering resin, IC mold,
Slide parts, Cutter required exceptional wear resistance
DHE HIXPAY .
35~45 HPM75 High hardness, non- MY JIBEASE 0L
o) magnetic, Free-cutting by Molding in magnetic field (Plastic magnet)
) adding Sulfur
<
i —— TOIYE, XZUS(GFS FOIY, 2S5 YoAX)
52~57 YAG300 ) Mold required exceptional toughness (Core pin, Thin wall)
Maraging Steel . ) )
Super mirror polish (Optical lens)

= 21EE70] 7|xE & % af, AT B, 29, ot
£ 5122 00] 2|xf LhE 2 o nglo] T S’m

S2 AL AR ClO|E{ofl ofpt CHEXQ! 210, XIZ2| F2

ST ©

Sl=3

<Attention> The characterlstlcs, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
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it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.

2T REN 29 {0t M x§Z  Required Life and Grade Recommended
Resin Required Properties SHORT MEDIUM LONG MASS PRODUCTION
for Mold <10%t <502t <1008t >1002t
HPM7
4 8 oA HEMT HPM-MAGIC HF(’:'\Q’,\"\QA_(E'C HPM-MAGIC | +Z3}
General Machinability CENA-G CENAY FDAC 0
CENA-V
QIX|L{o1= 3|
=L Lot . T A |22 | HPMAMAGIC | +zis HPM38
Engineering Wear Resistivity - Nitriding | FDAC Nitriding HPM31
Resin FDAC
oAp A M =3 bS]
iy g o 1HH0fed HEMMASIC o | HPM-MAGIC EDI'HEI e
Thermo- ) ' e CENA-G, CENA-V - $EE HPM31 Plating
Esie Reinforced High Wear Resistivity FDACY HPM FDAC Nitriding, ZDP4
i ' Plating HAP5R, HAP40
w e HPM38
2R AL (Zafets) HPM38 HPMA8 HPM38+ 2]
Flame Corrosion Resistivity (Prehardened) PSL Plating
L 2 CENA-G, CENA-V
£ 9 FHAYY CENA-V
- HPM38 HPM38
Transparent Mirror Polishability CENA-Y HPM38
HPM-MAGIC
HPM-MAGIC
H 2 LHOF2 A -
s ° W HRE S CENA-G, CENA-V 8Em \(/3 +EUX 2| HPM31 HPM31
RIS General ear Resistivity FDAC, HPM1 3 Plating
FDAC
Thermo-
St AT ILHo2 S HPM-MAGIC | +Z3t HPM3] HPM31 | +EHXZ| ZDP4+HEHXZ|
Reinforced High Wear Resistivity | FDAC Nitriding ZCD-M Plating Plating
= g e X| :PS, PE, PP, AS, ABS etc.
General Resin
AXLof E2tAE :PC, PPE, PA, POM, PBT, PET etc.
Engineering Resin
E AX|L|I0™ E2IAE : PPS, PI, PES, PEEK etc.
Advanced Engineering Resin
EMH| W H Properties Comparison Table
S = EH2| il
stetd A qd 3 AB8EE ARy X|2=t5} —" Ehils 25 LA Uot2d ol i 8
Material \ES HRE) Machinabili Bimensond Texture Mirror Weldabilit: SO Wear Toughness Aust
Type Grade | Hardness | Cnangety Polishability Y| Resistance | Resistance 9 Resistivity
Heat Treament | Surface
crate xce CENA-G | 35~41 c - B B A c D B A
Crcont. Low C CENA-V 35~41 C - A A A C D B A
HPM-MAGIC 37~41 B - B ct A D D B D
JH2k
AR 18R HPM7 29~33 A - C C A D D B D
P21 Mod. HPM1 37~41 A - D D D D D D E
29~33 - A C B
sus4200izs | HPMS8 | (50.55) | © ) A a9 c B (B) (©) -
AZU ol HPM77 | 29~33 B - D D c B D C -
SUS630 71 630 Mod PSL 33-37 D B c A A D B
c oC (2 Flat bar) - -
SKD61 72 H13 Mod. FDAC 38~42 C - D D C D C C -
Syat HPM31 56~62 C B A B D C B C -
Sgg1h1|ogo ZCD-M 60~63 D C A D E C B D -
) ZDP4 60~65 E D B B E C A E -
S2510|A P/MHSS | HAP5R 56~62 C C A B D E B B -
orEors e YAG300 52~57 D B A At A D C A
Maraging Steel ~ -
H| X392 Non-magnetic| HPM75 35-45 E B D D E B C C -
(1055) (S55C) A - C C C E E C -
(4140) (SCM440) - C - C D D D D C -
IXMNUrR4A HEC YUE, Ratings: A-Best C--Ordinary D,E--Poor Z0|) 0| EX|ALS ULHKOQI J|ZO 2 0|83|1FA|7| HIZLICE.  (Remarks) Please refer above as general concept.

= ME2I0| O E S 2 AL BB, 29|, Bt S2

=igz00] X Lige

ool HFE 5 UFLICE

GAF Al HIO[E{0f| 2ot CHEHQI Z0|H, HIZ2| &

A BEsln

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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High Quality Plastic Mold Steels
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Properties Comparison

2409 APARA
O - o o
o1y =D

Polishing Property
(Schematic Diagram)

FDAC
HPMT

Bl CENA-G CENA-V
HPM-MAGIC
N [ hpwss
HPM38
S HPM77 HPM7

" SCM440

N
]
) TS —— _4’

[= =4
=Y olynE

YAG300

B mepley
Prehardened
| ENEEY
For Quench and Temper
PNE=>SEIRS
For Aging

£72ig

Fr|AS PopIx
Super mirror finish

Optical disc

Transparent products v Optical lens

= o
249154

(HAH ol3IAl B2 )

}5& General Texturing oM &

Al IS8 Fine Texturing

Texturing Properties 1
(Schematic Diagram of Uniformity by Etching) 3

CENA-G
HPM-MAGIC

Fo) 9= Izl ool FEAE BABHD Yo,
I
FDAC 1

o3RS BILSHX| AUSLICE
(OFg=a2 LA goil ge|23ts Xl YLct)

(Remarks) : . N HPM77
This diagram does not show etching efficiency. HPM
(Etching efficiency is inversely proportional
to the corrosion resistance.)

ALY
Machinability

[=1=p] e Drilling

&7 :SKH51 10 Tool : SKH51 @10

0|% : 0.15mm/rev Feed : 0.15mm/rev
20| : 30mm Depth : 30mm

214 Dry

= MR IO D|THEl £ 2 AFE, BB, 29, BOFS2 TAF Al H|O|E{0f ofgt CHEZQI 30|, HZE2| S2E BE5tn UXI= RELIC

= 1209 IR LHE2 0| nglo] B1FE + ASFLICH
<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.

LHALE (5% g4

Corrosion Resistance

(5% Sulfuric Acid Solution)

LHOFR S

Wear Resistance

CHE A Op2 Al
SCHXH : SCM415
St% : 67N
OFE2| : 400m

Ok = 0 0.78m/s

AN g

Mechanical Properties

Ogoshi-type Abrasion Test
Work Material : SCM415
Load : 67N

Friction Distance : 400m

Friction Speed : 0.78m/s

= HEEI0] 2|y
= 29| 71 LhE2 o nglo]

= =0

A A
HHY 4 U

HPM7 32 975 855 20 55
HPM38 52 1,910 1,620 13 35
HPM77 32 990 845 16 41

PSL 39 1,170 1,100 il 34
CENA-G, CENA-V 37 1,150 1,020 20 56
HPM-MAGIC 38 1,185 1,010 17 59
40 1,225 1,030 18 40

HPMT 40 1,215 1,010 10 25
HPM75 42 1,305 1,110 " 28
YAG300 53 2,010 1,910 10 48

£S48 2 AT, S, £9), BHS2 TAb Al CIOJE(O] olgt ChERP! ZHolo, ol BEE BE0HD UKl gL,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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():|E_-| EA—IO| |:||J_|_
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Properties Comparison

E2|™ AZE Physical Properties

High Quality Plastic Mold Steels

BUWEA = (x107%/C) 30ColM 2t 2=7tx| BF AUHES  (W/m-K)
A= Thermal Expansion Coef. (x10-¢/°C) Thermal Conductivity (W/m+K)
Grade Averaged value from 30°C to each temp.

100°C 200°C 300°C 400°C 20°C 100°C 200°C 300°C 400°C
HPM7 1.6 12.2 12.8 13.4 34.3 38.3 39.8 40.4 40.6
HPM38 10.4 11 1.5 1.8 221 25.5 26.7 28.5 29.6
HPM77 101 10.7 11 1.5 22.3 24.9 26.3 27.9 29.5
PSL 10.6 11 11.9 121 15.8 20.0 22.2 24.2 25.5
CENA-G, CENA-V - 1.5 121 12.6 31.2 - 34.7 343 34.5
HPM-MAGIC 1.5 12.3 12.9 13.4 31.4 341 377 40.2 411
HPM1 1.4 1.8 12.3 12.8 31.5 36.6 38.4 39.4 401
HPM31 12.4 131 13.6 141 26.5 - 34.4 - 39.8
ZCD-M 10.5 10.8 1.5 1.9 16.4 19.4 22.0 25.3 24.4
HPM75 161 12 18.0 18.6 12.3 14.5 16.4 18.7 20.4
YAG300 - 10.8 - - 20.9 - 25.5 - 27.6

2}&td2 Chemical Composition

B SPebdE  (mass %)
Steel Grade Chemical composition (Typical )
vesomte | ot | © | S| M0 | M| o | Mo v Sl
HPM7 P20 Mod. 0.15 0.2 1.8 - 1.8 0.4 041 Cu:0.3
HPM38 420 Mod. 0.40 0.4 0.4 - 13.5 0.6 -
HPM77 420 Mod. 0.40 0.3 1.8 0.5 15.7 - - S:01
PSL 630 Mod. | 0.04 0.4 0.8 45 15.5 0.7 - Qs arEs
CENA-G, CENA-V - LS Original Steel
HPM-MAGIC P20 Mod. IHEAS Original Steel
HPM1 P21 Mod. 012 0.3 0.9 3.0 - 0.3 - S:0.1, Cu-2, All1
HPM31 D2 Mod. 0.90 0.7 0.5 - 7.0 1.1 0.4
HAP5R (P/M HSS) 0.90 - - - 4.3 3.0 3.0 W:2,V:3
ZCD-M D2 Mod. IHLAZE Original Steel
ZDP4 D2 Mod. 2.70 0.3 0.3 - 16.5 2.0 3.2 Co:2
HPM75 - 0.60 0.3 6.5 7.5 10.0 2.0 1.3 S:0.1, Cu:2.5, Al
YAG300 - - - - 18 - 5 - Co0:9, Ti:0.9, Al:0A1

22200 2[XE S 2L AT, B8, &9, Bot 52 A AR HIO|E{of 2ot CHEXQI 20|, ME2| FHE BE0t U= gLt

= A2
EarE*ijc’DIXH Lh& um EEERES N
<Attention> The characterlst\cs, photos, charts, ranking and evaluation of this catalog are representative value by our test data,

it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.

40HRCE E2|SH=2 40HRC Prehardened Grade

CENA-G/CENA-V

o2|5tE : 35~41HRC LAY, AT SA2Y XH= A} 8
Prehardened AZ2IAE 2H22
Advanced Plastic Mold Steels
Good Rust Resistivity
Selectable Mirror Polishabilities

HXE Automotive lamp parts

- il

~ !,‘ zi
CENA-G2} CENA-VE =
A0 2 TO| AATHE A
BEL=35~41 HRCEEE, Hotof et FHEE =
1,000HVO| At Db 3tL|C

F.
=9 Mz ERE, ’S%ﬁ HIQIE{HA S| ZpAFZE SOl SHHELICE S-EHAH|7|7| Bathroom fixtures

2| 01,
st 2xjelL|ct.

[

r

CENA-G and CENA-V, its materials improved both rust resistivity and mirror polishability.
Prehardened hardness 35-41 HRC. Surface hardness up to 1000HV by nitriding.
Its properties will reduce maintenance man-hours and prevent issues during mold manufacturing.

=Nl e Seol HEYT Bl wot Y2t LiE
= o
Features o 8 -SHO| [ME X M2E HEIHs

C
2 CENA-V IHHX|E Home appliances
o

' dS ER0, AT H2 22 XHE0| It
o =
S|EAOIZ SE 80 HEINs
® Good rust resistivity
® Selectable two grade materials, differ in mirror polishability
+CENA-G: General grade, for general products
«CENA-V: Valuable grade, for transparent products
® High toughness. Applicable for Large size mold. e U
® High thermal conductivity, applicable for High-speed heat cycle molding.
XH <l o} XH a
o

H'-lm ot

[ ] [ ]
T
BN o

X
\J
ofn mlo
oln
10
9 o
b
H-|
Mo
> ru|o
I-II
40
Ot
.52

k1

L= g o JH FA|, = CHH, HERQI i JHZH S0l 85
Application ASAtEHE
o EHMHIRE
LHE Rust Resistivity
® Applicable for gloss surface, rust preventive, weldless injection moldings and others. 22 A8 Moisture resistance test

® Automotive lamp parts
®Bathroom fixtures
®Home appliances

P20H Zeh2 P20H Ze2hzZd  CENA-G P21 Z2{z
(30HRCE)  (40HRCE)  CENAV (40HRCE)
P20 P20+Ni P21
(30HRC)  (40HRC) (40HRC)

AIZ : 10mmx20mmx40mm, #800Ae

2 2E80C, £90%, 2Hr

Test piece: 10 mm X 20 mm X 40 mm, #800 finish
Condition: temp. 80°C, humidity 90%, 2 Hr hold

2 IE270| J|MEl E*é AL B8, 29|, Bt 52 AR AR HIO|Eo]| ofF CHEX QI Zfo|0, M Z2| BEE BEst UX|= S&LIch
E%E*E‘WI 211 LHE2 o glo] HEE = UFLICE

<Attention> The charactenstlcs, photos, charts, ranking and evaluation of this catalog are representative value by our test data,

it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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40HRCE E2|SH=2 40HRC Prehardened Grade

HPM-MAGIC

Z2[8LE : 37~41HRC HMCH EE S2tAE S¥E8Y

Prehardened Advanced Plastic Mold Steel for general purposes
HPM-MAGIC2 &2 Qldat @40t Ot3d S Al

(B e)
40HRCE Ze|ot=gd YL
B = TS IH, OA, ZtsAL £E2| LHIF EA,

—

YLDHE Ot FEG Al = USLIC.

HPM-MAGIC is a plastic mold steel prehardened to 37-41HRC which has both high durability

and excellent processability.
Easy weldability will make setup of the new products of home appliances,
OA appliances or Auto parts smoother.

E x| I3
F atures ’g

[ ] [ ]
0 O kI o |

L

oI5

®No heat treatment is necessary (37 ~41HRC)

® Stable mirror polishability

® Steady machinability. Fits for high-speed high feed cutting

@ Higher toughness compared with conventional 40HRC grades
® Easy Weldability ® Good EDM finishability

® Excellent nitriding properties

oObEOA, AHEA HE S K| HEZ Yt

Application ® General resin products for home appliances, OA Auto and so on.

HPM1

Za[shE : 37~41HRC
Prehardened

NE7ek Bar P Batae 3HEY

HPM12 A TAE TastEA YL
R0t TAPd S LIEHHT, 88 S0l £ X YL|Ct.

HPM1 is free machining plastic mold steel prehardened to 40HRC.
With superb machinability, HPM1 is fitted for genaral applications.

= x| TaBE20|D 2 WKE| £TQ(37~41HRC)
U« TJAH40| 40HRCZOIM 24

®No heat treatment is necessary.(37~41HRC)
® Excellent machinability among 40HRC prehardened grades.

o AX| H|Z Ubt
g iy

Application 078“:‘3' 2= é% e H?_ %*l%

® General Plastic Products
® Precise Rubber Mold, etc. For Smooth Cut Surface.

= R0 | E S B AL BB, 9|, Yot S2 AL Al HIO[E{of] oot CHEX{Q! 3t

£ sh22 0] J|nf LHE 2 ofnglo] HE & stich

Free Machining Precipitation Hardening Grade for Precise Mold

1, OA, X=Xt EE Home appliances, OA equipment, Auto parts

2mm U-notch AF2I| S2X[2| H|W (YAFZH of)
Comparison of 2mmU notch Charpy impact values
(example of measurement by our company)

S=H140mm

T g oy
Cross Section Hardness Distribution(300mm Square Size)

HPM-MAGIC, HPM1

HPM7, HPM38, HPM77

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.

High Quality Plastic Mold Steels

32HRCZ EE[5H= &

HPM7

Z2[BLE : 29~33HRC .0y Ee
Prehardened ZotAE 2EHE2

For Medium and Large Mold for General Application
HPM72 5 -CHE 802 Q48 MAtgut 8 S K|
29~33HRCZQ| Z2|st=2lL|Ct

=
—_
ZU ALY, T oS g 2L

HPM?Y is a plastic mold steel prehardened to 29~33 HRC fitted for medium and large size mold,
having good machinability and weldability. In addition, it has good mirror polishability and electric
discharge machinability.

E X|
-/ O
Features

25

Application

oTif% AL XOME B0 2USH
*IJAPSE SCMAOIPLE st A Ete Y

« 8TH0| 24511 BTPYOILL BHH| HEAS0| XS
< OPEEl AT APALY
o4 O}2eo| FRL| YEo| Yiio| K op]
Helpio] A E S0, TARYO| 80|
«Ql4o| 24
20t ZBlEY

® Uniform hardness distribution even in large crosssection. (29-33HRC)

® Machinability is better than AISI P20 or free machining steel.

e Excellent weldability with least hardness elevation.

® Stable mirror polishability.

®| ess streak texture and least hardness elevation on EDM surface makes
finishing easier.

® Excellent toughness.

® Excellent nitriding property.

o XIEA RFGEUME, HUME, QI S

« 2, 0AZ]7], ZEhAIHI2|2]: TV, 0 0f21, IPiCH S
«J|E} R ESIE, CH&o|), Tho|z, 1R a

® Auto parts: Headlamp, Tail lamp, Inner panel etc.

® Home appliances, House equipment: TV cabinet, Air conditioner housing etc.

@ Others large miscellaneous goods, Large equipment, Pipe, Rubber

F 32HRC Prehardened Grade

XHSXHE QTH'E Inner Panel

ASAHE LI Tail Lamp

| AF44 9] H| il Machinability Comparison

Endmill: Co-HSS¢ 3
V=22.5m/min
f=0.0552mm/Blade
a=2wx10H

324 912 Crack has occurred
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<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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High Quality Plastic Mold Steels

AH|QIH AHA AU 2| Stainless Steel for Quench and Temper

HPM38

Z2|SHE : 29~33HRC LHAL- A A8 ZC|A3 cb, bvD

Prehardened FU E2tAE 3HEY

A48 : 50~55HRC For Anti-Corrosion and Mirror Polish Mold S
Hardenable to

HPM382 13Cr 3 Mo AB|QIZ|A 0|0, S4 B4Z Sl
RIZEI247] T20f, DHEOA LHA AT ZB A0 275l
Batag) 3ol 2|5Lc

, & 2] 30| FOl, HY Aol HBrLICE, NE:
B, A0l Q45101 30| BB FAYLICE

L0y

HPM38 is Mo contained 13Cr martensitic stainless steel prehardened to 29-33HRC,
manufactured by consumable electrode remelting method,

further hardenable to 50-55HRC. It is fitted for molds which require corrosion resistance and
superb mirror polishability. In addition, it suits for precise heat treatment.

Excellent corrosion resistance also makes mold storage easier.

E x| o M ALAMMO| 24
U «SUS420J20[410] LIAINS X0, 32 £2 229

o ZXE| HYO| Hof, YU S0 2

e L2|SHE HEZ E5t=|2 2 T HEHZ A8 E IHs
HPM389| Az{AxL & X|HSHE
® Excellent mirror polishability Heat Treatment Properties of HPM38
@ Better corrosion-resistivity than AISI 420. Chromium plating is not necessary.
®| east heat treatment deformation, best fitted for precise mold.
® As HPM38 is supplied as prehardened condition,
it can be used without further heat treatment also.

EUE MY I X, SPHE 0|2 %
o R
Application IR E-UN IS L=: == Il S IOV W= P P 1=
- =30 M2t : 4EST|, 227P)

® Transparent items : Lens, Container for cosmetics, etc.
®Flame retardant resin products : Home appliances , OA equipment
® For omitting plating : Food container,Medical instruments

A0l o _ o TILH A )
A2 22 IR Quenching : 1,000~ 1,050C &'d Air Cooling
ety o A 2] Tempering : 200~ 500°C 2 Air Cooling

2 M2 70]| 2| xHE £ 2, *P‘l SH, =9, L 52 AL Al HIO|Eof 23t CHEXQI 30|, MZF2| EEE EFst UXl=
gheLich 2 312 00] J|X LSS ol g0l HAS & YSLICE

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.

AH[QIHAA| E2|SH= Prehardened Stainless Grade

PSL

PSL2 2Ag 2tAadd =X, AN EIt +X| dHA, |
=2 =] qulE = =

fa= | s | Ea A
used for corrosive gas yielding resins or resins with flame retardant additives without plating.

42 ZoDi AEQIZA B2AL FUSYYLIC

PSL is precipitation hardening stainless steel which shows excellent corrosion resistance as

(=3
Application

HPM7 7

Z2|shE : 29~33HRC
Prehardened

Xl
—| o
Features

=

Application

Ta|stE : 33~37HRC(EAY Flat bar) aLjAg PVC 2= X|E PVC Extruded Products
Prehardened : 38 ~42HRC(&H2 Round bar) ECtAE FHEY

For Higher Grade Anti-Corrosion Mold

Ofick LHA 52 LIEH=

1To=2

e9a3t LA JHAIN, creae 2R
oD Ol 80| 93t 7+EY Hept X1, $7}120] ol

@ Excellent corrosion resistance among plastic mold steels. Plating is not needed.
®| east hardness elevation on EDM or welded surface and easier finishing jobs.

o st HHIY : B 024] IOIZ, Al S CHEXO! ZRfAE] IHEA| LAY
o LI X| M e Corrosion Resistivity Comparison
oM N

@ Polyvinyl chloride : Pipe fittings, Pipe, Sash etc.
®Resins with flame retardant additives SKD11(58HRC)
® Precision mold for rubber

SCM440 + Cr=&
Cr plating

SUS420J2 (30HRC)

SUS304
PSL (40HRC)

AR LA Hl0| A8 BatAs| 3HBY 52 HY "X 30| =
Free Machining Martensitic Stainless Grade for Mold Base Rust after Imonth dipping in water

4oz W2t 20|L 3 EHO| = Ciof 2t
T e HIBIEOM B LE
®Good corrosion resistance and well fitted for rust protection of water cooling holes

or surface of mold base.
©® Good machinability ® Prehardened and good mechanical properties

1= o
AE, 0|27|7, HY AX|L|0jY ZaHAEIG oA 3
ML INUNE T

@ Holder for optical disc mold or lens mold.
@ Holder for food or medical container mold and precise engineering resin mold.
@ Mold for rubber ® Anti-corrosive support tools

2 512200 J[XIE S 3 AT, SE, 91, WoF £2 GAF AR HOJE{] ogt hEIRl ol HiBel BUE BE4D YRl
gLk 2 ok ol JIx Lg e olnglo] HaE + USLc

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,

it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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High Quality Plastic Mold Steels

LHOIE & A A2 High Wear Resistance Grade

HPM31

2843 : 55~60HRC OFAFLHOIZ &
Hardenable to MU ZPIAE 2Ee

High Wear Resistant Grade for Mass Production

HPM312 Mot elg &2t S+ 832l Mi8o=
Etol=S O|M[SHD @ 2ot Z4tAIA,

AYAeq EfJo| L0t S2tAE S YLICH
FHE| X|=H2pt Hof, Y BH2[0l| = HEfeiL(Ct

HPM3T1 is wear resistant plastic mold steel with fine carbide uniformly distributed by means

of appropriate alloy design and consumable electrode remelting process.
Least heat treatment distortion, it suits for precise heat treatment.

=4l cJISSKD1MHES =2 UntRYS ES
TN < IARY, Q1AFO| SKD 112} HImoH ¥

o ZXE| HYo| M1, YUSHo| 2

g o -
o ALY, B4 J1B, WH O1B 40| ¥
« TR0 DOINE HXIT ol K|, Heo| Y

®\Wear resistance is as high as AISI D2.
@ Much better machinability and grindability than AISI D2.
®| east heat treatment deformation, best fitted for precise mold.
® Good mirror polishability surface texturability
and electric discharge machinability
® High hardness and toughness, enough against chipping or breakage

=) e AX|LIOR S2tAE HHE, BEt K| Tt
o N
Application o MAUZY : ICEL, HYlE, A|A 25, 202t BE
® Engineering resin products and thermosetting resin products
@ Precise mold : IC mold, Connector, Watch parts, Camera parts

ol s - oC TLH A :
Axjz| =H o A 2! Quenching : 1,000~ 1,050°C & Air Cooling
SRR o A 24 Tempering : 200~ 550°C 2 Air Cooling

HPM319| AZ{ZHE Yl x| H3tg
Heat Treatment Properties of HPM31

AIHAO| = 16Tx46Wx60L

Specimen
ES € :1,030CEZ 21E (V@)
Quench Na7FA L2t
-S Nzgas Cooling
&
=@ o
&2 = Thickness
< 0.15 "
o 5 05 Width x
of = O A _
BIE ) Eo--yc T —_—_téfo
5
K & -0.05
E 20|
[a] D Length
62 \
=) % 60 .\ )
% 8 58 o\./ \
=35 Y
H % 56
RO 54 i
AQUME] 200 300 400 500 600
as Quench

AH2E (C)
Tempering Temperature

= 2MERI0] O S 2L AL B, 29, BoH 52 FA A 0Bl 2[5t CHEHQI 30|t XF2| FES BEFdtL UX|= BELICE

o
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<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.

A2 2|Y Aging Grade

YAG300

Sl By *x q . ;
A|&X2| : 52~57HRC Zmeld - r= I Ejector pin H=X Lens
Hardenable to HY EotAE FHEZ

YAG3002 1-&32tK 2| HEfE HMZsH=E|7|0], 7tE8 F 480~520C2]
A B KBS AA|SI0] 52~57HRCO| AL 2 AFR3|| =A|7| HEZIL|CY,

As YAG300 is delivered as solution heat treated condition, you are advised to conduct aging at
480~520°C in order to get hardness between 52~57HRC after engraving cavity.

(F  9)sig MBS +2 2 H2|Pol| siidsts FLot AFLICH

Beol $E5PI] 315 AP Bag + dsLic,

SEA0]

(Remarks) This product might correspond to the Export Trade Control Order.
When you export this product, you might need apply for export licenses to the authorities in your country.

m

Xl
-/ O
Features

2 .
o —
Application

Super High Toughness Maraging Steel

=

* D0 21| QT HRg ERs10], Teb iAol 2
« B A0 24

*2f 500°Ce| X2 A2 2|2 H= 55HRCE &S =+ UL,

G2 HEE HE

B L X| QIFA =L A
Relationship between Hardness and Notch Tensile Strength
e Excellent toughness and mechanical properties under high hardness and

best fitted against breakage

® Superior mirror polishability 3000
® Hardness of 55HRC is obtainable by aging at 500°C with least distortion
o c
=) YAG300
o 2bE TSt =
= f_j 2000
*SFS W40l 245 Fojn =2
L
o478 w2l O|ME T He
[o)
' Ko
® Optical lens oS
® Thin core pin =0 0l
® Ejector pin, either of small diameter or of long length H = .
* SCM440
0 |
20 30 40 50 60

dE (HRC) Hardness

HPM75

AZX 2] : 35~45HRC

Hardenable to

PN
o
tures

g1m

=L

Application

HIXpE 13T

34t ZatAs 3EEY
Non-Magnetic High Hardness
Free Machining Plastic Mold Steel

S

e EXIE(U)2 1.012 SUS3045F2| ZESHHIAIANES HQ

700 Cx5he| A|ZX2|2 BE35~45HRCE ¥ =+ U0,
=2 UntEye BQ

Sy Y

® Permeability(u) is 1.01, equally non-magnetic as AISI 304

©35~45HRC is obtainable by aging of 700°Cx5h and has higher wear resistance.
® Good nitriding properties

« Z2AE Huf
eUiiO2 BIXY XIBR

® Plastic magnet
®\\ear resistant, non-magnetic supportive tools
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<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
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Higher Grade Polishing Method of Plastic Mold

HEAPA A OGN o FAIM A0 (SR AE) -
Polish procedure oAM= HO|H 40t (SR AFR)  ---------------—-
oCiO|OtZE AMRE At (BEHRAME)  ----

Example

e Polish by oil grinding stone (use kerosene) ------
e Polish by oil sand paper (use kerosene) --------

----------- #180— #240— # 320— # 400— # 600— # 800
___________ #600— # 800— # 1000— # 1200— # 1500
___________ #1800— # 3000— # 8000— # 14000

(9um) (6um) (8um) (1pm)

----------- #180->#240->#320->#400->#600-#800
____________ #600->#800->#1000->#1200->#1500

e Finish Polishing by diamond compound (use felt cloth) -------- #1800->#3000->#8000->#14000
A0 2ol ZRIE Important points of polishing
1. 2f Mesh(#) No 2 #=AMZ Z4510] 0|5t A 1. Each procedure is to be strictly kept.
2.2k Mesh(#) No £ #H4a 4 H0tESFE 45-9002 HHASHY 2. When changing from one number to another, check if there are remained

AFHKE HIZ A

3. 2t Mesh(#) NoZ HZHE 24 20||= o|™ ZXo| ¢intE S

AL A

4. CIO|OtRE Qi0t= Tl 2, QUX|HO| LHE|X| o1 ThAIZ0] 2t

5. YR0O|LY, s} 3%.‘3 CHO|Ot2 EQt B| W50 210t520] H2| IZof|
Ij3t= mo| &

6. BHAMY "':f*IOHE WHE S| HAg A

H|1

A g 3H MYO 2= CHO|O2E IR EE AHEY A
LR0[LL, Aot 3 F HHRE= 25

C. AP B2 gAMoL, ’“371|01I*1 A '371|01I*1°I SHSHAHL A

scrach by changing polishing direction. (move 45-90 degrees)

3. When changing numbers, wash and remove last polishing grains
completely.

4. Polishing by diamond compound needs to be done in short times.
Excessive polish can produce pinholes or orange peel.

5. To avoid alumina and chromium oxide as the polish capabilities are
lower than diamond.

6. During long interruption, the object must be protected from the rust.

Remarks

A. For superior polishing use diamond compound.
Don't use alumina nor chromium-oxide compound.

B. Load for polishing should be kept lowest possible.
C. Foregoing polish should be done prudently.

D. Rust proof measures must be taken in any interruption of jobs.

= IR0 2|ME S 3L AT, £ B, 29|, WOt 52 AL AR HIO[E{o] ofot CHEXQI 30|, XiFe| SEE BE5t UKl pb&LCh
2312270 o) I-HEo ol nglol HEE & st
<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,
it does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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Welding of Plastlc Mold
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Attentive points

1. Preparations before welding

A. Form of location to get welded should be made smooth as Figure 1.

B. Cracks and treated surface (nitrided or plated) must be eliminated.
C. Oil, dust, moisture and scale must be removed thoroughly.

b rrrrivanricss il

2. Welding rod
A. Welding rod of similar composition as mold is to be used so that welding
may not bring about unevenness of mirror finish or texturing surface.
Please refer to special welding material manufacturers or distributors
for a kind and the specifications of the welding rod.
B. In case of using coated electrode, weldling rod should be dried by
heating to 250-300°C before using.
C. For cavity welding, TIG welding should be applied.
(TIG : Tungsten Inert Gas)

3. Welding
A. Table 1 shows example of actual welding jobs of representative grades.
B. Tempering should be conducted soon after welding in case of

prehardened steel or hardened and tempered steel according to Table 1.

Tempering is effective to protect mold from crack and to stabilize mirror
finish and surface texture by having uniform hardness and structure.

OTIGEE TIG Welding

8xe RELE
Rod Current
HPM-MAGIC 249 80~160A
3.2¢ ......... 110~200A
Ar@Zf 10~152/min
Flow Rate

(B 24Dt2 5 Sy aES 9%t 22
oy 8% 39 (Stress relieving for correcting

Pre-heat Welding Post-heat deformations and precise surface texturing)

150~300C 150~300C 450-550C
(= M) 34
(Cool Slowly) Air Cooling

OIS O[3 8
Shielded Metal Arc Welding

g3e GELE]

HPM7 Rod Current
3.20 v 90~120A

4.0¢ ........ 130~160A

24
Welding so4 £2 )
o T = Tempering
Pre-heat zgzt'hgggt 500~600C
100~150C ‘1h/ ‘
A 25mm o

Cool Slowly Air Cooling

= 200 J|xE S 2 AR BB, 29|, WoHS2 A A H|0|Eo]| 2let CHEX Q! 20|, XFe| FEE B3I UX|= &Lk
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