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TS5 AFvOSBAMOIEREREG Mold Material and Application

pg| EAES | g o@ E2m AR % il
Group Emgg;gge[asRC] Grade Material Type Application Example
P20 £ B HEHIEERE (BHE RS FRES)
HPM7 Mold required good weldability & machinability (Autoparts,

P20 improved Home electronics, House equipment)

SUS420J2t8 B AR NGRS, —MERARA (RER M. ER. BMm) . JLH

29783 HPM38 420 improved Flame retardant resin, Transparent parts, Rubber

SUS42028 & (tkHl) LA L I S ARIELS
HPM77 420 improved & 2t R lithm e Frlete

resulpherized Corrosion resistant mold bases, Rubber mold

7 o
I }
A ue~a2 | SUSG30BE | PVC.5atis. JLH
| © (¥F)33~37 630 improved Mold for polyvinyl chloride, Frothy resin, Rubber
. ©
<
; ) ECr, NIAIFT LR | MEEH. Sm. AR MEMTAER A, TR 1 iRk s 8
£ o 37~42 CENA1 Cr contained NiAl Rust resistant mold with sensitive surface as mirror
precipitation grade polishing, creping, EDM, Weldless Mold
P20 NBEELEE (BEE. OMEsR. SEXRE)
HPM-MAGIC PoQ i d General Mass-Production Mold (Autoparts,OA equipment,
improve Home Electronics)
P21 A BEET TSR, Ee B ER
37~41 HPM-PRO Parts associated with automobile headlamp production,

21 improved Exterior of cellular phone

PRIZR (D | pmenm(sERERRM)

HPM1 P21 improved & .
resulpherized Mold for general use (Home electronics etc), Plate & holder
SKDB1 (BRI | 1vo5 2545
Z.AZAR3AT
38~42 FDAC H13 improved & - i

. Engineering resin, Sli r
resulpherized gineering resin, Slide core

SUS42OJ2E&E ﬂﬁ‘fﬁiﬁ@&iﬁﬁ (Eﬁﬁg‘g\ ﬁtﬁ:gg‘%ﬁ <\:)
HPM38 420 i d Mold for Anti-corrosion/ Mirror polish (Medical instruments,
improve Food container, etc)

o 50~55
[)
g HPMES SUS420J2t & BIBEML LA T2 FERKEL LX)
i l“_’ 420 improved Mold for super mirror polish (Optical disc/ Aspheric lens)
A2 A @I 75 M (£7. 2% 74, ICE—ILK)
B © SKD11H# R : . .
B HPM31 D2 i q Wear resistant mold for engineering resin
U8 S improve (Gear, Connector, IC)
0 S sk x| DRUSE SRR LA
&) HAP5R P/M HSS Mold required high toughness & high hardness
E (Core pin, Thin wall)
SKD11HH R ICE—/VFHA
8063 ZCD-M D2 improved IC mold
I 7 7HMERMREER _ LR ICE—/LNE. SEDMEFEME
60~65 ZDPa SREMRLIZME | #EFIL0IEEM (HvE—
P/M Cold Die Steel | Reinforced and flame retardant engineering resin, IC mold,
Slide parts, Cutter required exceptional wear resistance
= h E FE R R 4R R T TS ZF T Zeyh
2-;": &o 35~45 HPM75 High hardness,non- M T’Z’?Zﬁ/.ﬂa( 7 ’ /f. d (;/ t) )
&LL&" magnetic, resulphurized olding in magnetic fie astic magne
If S P yaL =M. BEEAECERAI7E . SERFLUX)
£ 52~57 YAG ] Mold required exceptional toughness (Core pin, Thin wall) ,

Maraging Steel

Super mirror polish (Optical lens)

FAYOTICEEHOFILE TE HKR. IR SHBEFS SR T -5 ICLORRNIMETH D  RROREZRLET D HDTIE
BOECBAANTOTDELEHEARTFFEELEET D ENTETNET,

<Attention> The characteristics, photos, charts, rankings and evaluations 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.



‘ E!HE(DE%&&.%E!M Q%;Rﬁu Resin Types and Grade Selection

I LRI E SRS £BS(7&#EM  Required Life and Grade Recommended
) B . q
Resi Required Properties SHORT MEDIUM LONG MASS PRODUCTION
esin for Mold <10h <507 <1004 >1008
HPM?7
A I i HPM-MAGIC | HPMLMAGIC HPM-MAG'C) e
inabili CENA1 Nitridin
General Machinability HPMLPRO HPM-PRO FDAC g
277 T EE M HPM7 HPM-MAGIC HPM38
Engineering o HPM?7 HPM-MAGIC |+Z1L +221t
Resin Wear Resistivity FDAC Nitriding | FDAC | Nitriding HPM31
ML Z1t, +E AL
g&iﬂ?&"’ Reinforced | High Wear Resistivity| o P00 | ppac | Nitiding HPM31 zoPa
18| ear nesistvity . ’
FDAC, HPM1 Plating HAP5R, HAP40
BE R HPMS38
% [ (FYN—K>) HPM38 HPM38+3RE LI
RFtIarcr;e t | Corrosion Resistivity | (Prehardened) PSL HPM38 Plating
Sile s il CENAT1
% ER sEmEE CENA1
. " . o CENA1 HPM38 HPM38
Transparent | Mirror Polishability HPM38
: HPM-MAGIC | HPM-MAGIC
N B MHEEFEME
(;eneral L e HPM-PRO | HPM-PRO |+XEMIE|  HPM31 HPM31
e (R Wear Resistivity FDAC, HPM1 | FDAC Plating
Thermo-
set w1t S R HPM-MAGIC\ +224t HPM31 HPM31\+REMNE  ZDP4+REANLIE
Reinforced | High Wear Resistivity | FDAC ) Nitriding zcp-m) Plating Plating
SROB # B§: PS, PE, PP, AS, ABS etc.
General Resin
I > 7 3:PC,PPE, PA, POM, PBT, PET etc.
Engineering Resin
¥ % I > 7 5: PPS, Pl, PES, PEEK etc.
Advanced Engineering
Resin
B SEEEEE  Properties Comparison Table
i 1E HHIE IR T | BRI SR BEMN MR THEEFEE ik aXk
Material Machinabili Dimensional change | EDM/ Creping Mirror o Rust Wear
RUSTE achinability | " reat treatment texture polishability | Weldability | resistance | resistance | Toughness Cost
HPM7 A - c C A D D B B
HPM77 B — D D C B D C C
PSL D — B C A A D B D
CENA1 € - A B c € D € D
HPM-MAGIC B — B ct A D D B C
HPM-PRO B — A B B D D € D
HPM1 A — D D D D D D I
FDAC € - D D c D © € ©
HPM38 C A A A C B c C D
HPM38S © A A A* © B © © E
HPM31 I B A B D C B C D
HAP5R € © A B D E B B E
ZCD-M D c A D E C B D D
ZDP4 E D B B E € A E E
HPM75 E B D D E B c C E
YAG D B A A A D © A E
S55C A - C E C E E C A
SCM440 C - C D D D D € B

B IF[BA ¥ C ZHE]Ratings : A--Best C--Ordinary D,E--Poor
i) OB DWTE—RRIEBEREL TTFIRLLEEN,
(Remarks) Please refer above as general concept.

FAEOTCEEHDFE S BE. KK, IRAL

DOFCBAANTOTDEHRNET I FEFLEET D ENTENET,

<Attention> The characteristics, photos, charts, rankings and evaluations 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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EIFIEDELER Properties

Comparison

BEET LM mam)
Polishing Property 601~
(Schematic Diagram)
501
8 PM-
T 401 AGIC
2]
o
5 HPM7
= 301 —
T
XU
B 5ol _
EREA
KTAR7-HFLX
BN S55C e . . et
1o G2 AASES BRSNS Super mirror finish
, General products Transparent products v Optical lens
T T K
| | | | | | |
2,000 4,000 6,000 8,000 10,000 12,000 14,000 5
SREE (FERIAY> a)  Mirror Polishability (Grain Mesh) R1F Better
| D%y IR
(CARMITYF oI b BHEM AR 1 ( AR FMIA I AN j
Texturing Properties B General Textu?ng : lee Texturing :
(Schematic Diagram of Uniformity by Better ' ' CENA1 '
Etching) @ ! : HPM-PRO .
B ! ' ] HPM
# 8 : !
HE |~ e -
B ' :
K3 (HPM-MAGIC),
. 13 1
(o] 1
'— 1
) ARRIYF I DY EEERRUTH, 5
ToF I HERTFELTOEE A FDAC ! !
(TyF R ERICR BT SEREBYET,) "l'_IFl’D"I’\'n717 ! !
(Remarks) < E E ; E
This diagram does not show etching efficiency. P 3,000 5,000 8,000 14,000 —)
(Etching efficiency is inversely proportional to the RIS L—K SEEEEXF (FR%INo.) B
corrosion resistance.) Free Machining Grade Grades for Polish (Grain Mesh No.) Better
L Bl #oE  ms VIR (T EH &G04 1m) 47 Better
Machinability Grade Hardness Cutting Speed (Tool Life : Cutting Length 1m) —
(HRC) 0 10 20 30 40 50
RUJLANT
Drilling 855C 13
TEISKH51 ¢10 SCM440 28
Tool HPM? 32
3%¢):0.15mm/rev
Feed HPM38 32
ZEX:30mm HPM77 32
Depth PSL 35
g3 HPM-MAGIC 40
Dry
HPM1 40
FDAC 40
SKD11 ®
HPM31 ®
HPM75  (ST)

ANYOTICELEDFFILE. BE. K. B,
DODFRBAANTOTDEHARIFTFER

Ml (F SR T — Y [CRDAKRNIKMETH D  RADREZRIAT 2 HDTIF
KEBITBHIENTETVET,

<Attention> The characteristics, photos, charts, rankings and evaluations 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.



%ﬁ'ﬁ@tbﬂ Properties Comparison

W B (5%mmmes)

Corrosion Resistance
(5%Sulfuric Acid Solution)

W EFEME
Wear Resistance

Kitd X EEFEA R
Ohgoshi-method Wear Test

#HF+# SCM415
Work Material

T & 67N
Load

EESRGERE  400m

Friction Distance

EEEEE  0.78m/sec
Friction Speed

A E

Mechanical Properties

FERi%E Weight Loss by Corrosion (mg/cm?+h)

Ei
<— R47 Better
HEED 5 10 15 20 25
PSL
HPM75
HPM38
SuUS440C
SKD11
HPM31
CENA1
HPM-MAGIC
SCM440
| = e HLEEFEE Wear Ratio (mm3/mm2-mm)x107
Grade Hardness <€——R%¥ Better
(HRC) © 02 04 06 0.8
SKD11 60
HPM31 59
ZDP4 65
SuUS440C 57
ZCD-M 63
SKH51 63
HAP40 67
X HELEES 0.2%iw 71 0N )
W & - Tensile 0.2%Yield | o Reduction of
Grade Bl Strength Strength Ot Area
(HRC) (N/mm2) (N/mm2) (%) (%)
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 11 34
CENA1 40 1,225 1,150 15 50
HPM-MAGIC 40 1,200 1,020 18 45
HPM-PRO 40 1,200 1,020 17 45
40 L 1,225 1,030 18 40
HPM1
40 T 1,215 1,010 10 25
HPM75 42 1,305 1,110 11 28
YAG 53 2,010 1,910 10 48

ANEOT(CEEHDFFIEE. BB HK. B FHAEE SHERT — Y [CLDRRNFMETH D  RRADREZRIL T DD T
DOFBAANTOTDEHNE I FTEFLEEIT D ENTENE T,

<Attention> The characteristics, photos, charts, rankings and evaluations 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.



‘ EIFIEDELER Properties Comparison

BIERME  Physical Properties

B RIRE(X10°6/°C) 30Cro BIRE S TOFIIIE S (W/m-K)
48 7 Thermal Expantion Coef.(x10%/°C) o
Grade Averaged value from 30°C to each temp. Thermal Conductivity (W/m-K)
100°C 200°C 300°C 400°C 20°C 100°C 200°C 300°C 400°C
HPM7 11.6 12.2 12.8 13.4 343 38.3 39.8 40.4 40.6
HPM38 10.4 111 11.5 11.8 22.1 255 26.7 28.5 29.6
HPM77 101 10.7 111 11.5 22.3 24.9 26.3 27.9 295
PSL 10.6 111 11.9 121 15.8 20.0 222 242 255
CENA1 10.8 11.5 12.0 124 20.5 229 259 282 30.5
HPM-MAGIC 11.5 12.3 12.9 13.4 314 34.1 37.7 40.2 411
HPM-PRO 12.7 13.0 13.3 - 28.3 31.9 35.4 38.3 -
HPM1 11.4 11.8 12.3 12.8 SIES 36.6 38.4 39.4 40.1
HPM31 12.4 131 13.6 141 26.5 - 34.4 - 39.8
ZCD-M 10.5 10.8 11.5 11.9 16.4 19.4 22.0 25.3 244
HPM75 16.1 17.2 18.0 18.6 12.3 14.5 16.4 18.7 204
YAG = 10.8 = = 20.9 = 255 = 27.6

HI£E (H) eReBH /N Z—RRXIT5E
EFERIERERIISO 90028 SUMEFH R E R
JIS Q91 00ETRIEHRLISO 14001 2MBLTHIET,

Yasugi works acquired International Organization for
Standardization ISO9002, ISO14001, and AS9100.

AAYOTCERHORFEE. TR, KK, B sHEZEE SHEHRT — Y [CRDARNIETH D  HRDREZRL T DD TIF
6 DOFRBAANTOTDEHEABFTFEFLEET D ENTETVET,

<Attention> The characteristics, photos, charts, rankings and evaluations 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.



40HRCTVI\—F il

40HRC Prehardened Grade

FUNn—K>: 37~42HRC

Prehardened 7
el

AT AEALRY st B0

BETIAFy LB RN K L

Precipitation Hardening, Rust- S >
o

e

Resisting Grade for Precise Mold

CENA1ZFEREN S Bh/REL LS. ORMIHEFL. EICEEDCHRMNE
EERDPDORBELICEIBECICKSERN NI M EMIALS L. ST IZAF VY
2BMTY,

CENAT1 is a high performance plastic mold with rust resistivity and excellent
machinability. CENA1 has exceptional high purity and suit for critical surface
finish. BRITVHRILU—L
(GEISE S o5 1%
Features TV Glossy Frame
® HILERE T EETH—HIES, (37~42HRC) (Weldiess Molding)
@ HERMIEEANEFEVITLL AZBFEELIZL,
@ FEEMTLEMCEN RN MEMNIID RiF MEMITICLZREB P LEMIIFES,

@ FEEMICEN ROBEES BN OARMTTERELTEELICL,

O ZLE{LEEICEN MERARICORIT,

@ No heat treatment is necessary. Uniform hardness distribution. (37~42HRC) JUHL PRI & BINTH
@ Higher rust resistivity compared with P21 type grade. Non-glare Treatment Sample

@ Excellent mirror polishability, crepe- and EDM finishability.
® Good weldability with least hardness elevation.
@ Good nitrinding hardenability and can be used for wear resisting application.

Application

@ VTR RIS R, W~ Al k2

® SR RBIIEI, R e o
® ZOMNERE. R HMENERE, FEILTIRAKTE

@ Most Suitable for Weldless Molding

@ Countermeasure against corrosion by gas generated from resin.

@ Other Critical Surface Finish Molds. Engineering resin products

ZUN—K>: 37~41HRC
Prehardened

ig=eti | i) 50
T52Fy LB

Precipitation Hardening Grade
for Precise Mold

HPM-PROW. @i lERANDEREREEEKL-EBAHETT . SELEEMEEK
ISHLTH LoD BIEAT B ENTEET,

HPM-PRO is the steel for plastic molds which precise pursues consistency in
production to meet requirement for elaborately designed products.

Features °  HPMPRO roixa

P21 Improved steel
o @HE@%@EE‘%@?&H&:Q@W?% [#EX] (37~41 HRC? ~ ommU/wF V)L —EEED
@ SMREX BB ARMENCKICT 3 [EEMIE] EREEEA) A
@ TELAEE DN ERRNIIF ST B [E1EE#EIME Comparison of 2mmU notch
@ ‘Hardness” (37 to 41HRC) which is suitable for mass production of resin products by precision molding. Charpy impact values
@ “Excellent machinability for high quality appearance” supports excellent mirror polishability, creping,

EDM surface (thanks to the special melting method)

® ‘Toughness and machinability” supports stable mold making and productivity.

# 1 Toughness

40

30

20

#%{E Charpy impact value (J/cm?)

2B Application

@ BEHEITHEREROKREEE @ HEEREFORESE
@ The parts associated with automobile headlight production @ The exterior of cellular phone

AN OT(CEHORME. BE, XK. B sHEEE SHERT — Y [CRDRARNTECTHD  HBEDREZRILET 2 HDTIE
DOFCBAANITOTDERHAT I FELFLEETHIENTEVFT,
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40HRCTVI\—F /il

40HRC Prehardened Grade

FUNn—k>: 37~41HRC

Prehardened ()
Pt A ==
7719:‘77352}55% = ®
Advanced Plastic Mold Steel )

for general purposes

HPM-MAGICIZE W EJ L BN - T2 B2 D40HRCHRTUN—R A8 TY,
BELERZEOTHRE.OA.BHERROFR AL LT EFEELIZIL—XIC
ITBICEDTEET,

HPM-MAGIC is a newly developed grade which has both high durability
and excellent processability. Easy weldability will make setup of the new
products of home electronics, OA equipments or Auto parts smoother.

©® TUN—RUAADI-HHIIEARE (37~41HRC)

RE. OA. BEIER

Home electronics, OA equipment, Auto parts

(0]
o

E E&140mm
® RELGEE M b 2 o
@ SRGIHNSEL =B AGIEIN T4 3
@ ERDA0HRCIFRELERL THWEIMEEIR g
® (EnrmEt ® BiFAHEMTAL £
® En/i-B i @ WBDARMNNT+—< R g 50
@ No heat treatment is necessary (37~41HRC) Jal
@ Stable mirror polishability ﬂ
@ Steady machinability. Fits for high-speed high feed cutting =0 HPM-MAGIC P21%3 P20NisE
: :ighe\rNtochJng)nless compared wit: conventional 40HRC grades Improl?/gc} S '\“PSzt(ée|
asy Weldability Good EDM finishability - .
@ Excellent nitriding properties @ Satisfying Cost Performance 2mmU /y?gg}éﬁé&gﬁiﬁmtti}
IR Aovicatr g
® FT-0A. HEIER S A CHIEE 2 — i (example of measurement by our company)

@ General resin products for home electronics, OA Auto and so on.

) FYn—K>:37~41HRC
N4 E—IAL Prehardened

H P M 1 AR (LR Sl
BB F & B AR 50

Free Machining Precipitation
Hardening Grade for Precise Mold

CENA1,HPM-MAGIC
HPM1ISREME S E 7 N—F8TY HPM1

u = e O 40
BN EIME R ABRICRETT. € O %
HPM1 is free machining plastic mold steel prehardened to 40HRC. ﬁ HPM7.HPM38.HPM77
With superb machinability, HPM1 is fitted for genaral applications. 5 009
T 30
EEa *’
S

R Features
O 7 UN— R EDKS, MUBRE, (37~41HRC) W

OHIMEN»40HRCY T X TR HEN B,
@®No heat treatment is necessary. (37~41HRC) 201
@Excellent machinability among 40HRC prehardened grades.

S50C

| | | |
150 100 50 0 50 100 150

B & Application s 5 DFERE Distance from Center (mm)
©® #fERm—iK WEIRE & 231 AR
@ XTI LRE YIEEEA Cross Section Hardness Distribution

@ General Plastic Products (300mm 7 Square Size)

@ Precise Rubber Mold, etc. For Smooth Cut Surface.

AAYOTCERHDORFEE. TR, KK, B sHEZE . SR T — Y [CRDARNIETH D  HRDREZRL T DD TIF
DOFRBAANTOTDEHEABFTFEFLKEET D ENTETVET,

<Attention> The characteristics, photos, charts, rankings and evaluations 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.



32HRCITUI\—F2/iN il

32HRC Prehardened Grade

NAE=-IAL 7Un—k: 29~33HRC BEEEFRA ~//\X Inner Panel
Prehardened

HPM7 gt v

For Medium and Large Mold
for General Application

HPM7I35r- KB R ELTENBEIMERRICES TRIFAR
BEMEELETUN-NETY, Smt B EMIT M
HRIFT.29~33HRCY FATREDTUN—R B TY,
HPM?7 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 EDM machinability to
make itself one of the best steel in this class grade.

Features

~—
><\

O
(]
=
()

©
=
©

i=
[
4
o

B\7—

BEEAT—IVS > 7 Tail Lamp

@ AWEM THLEEMNE—LBEINTHERT, (29~33HRC) IV‘/;;)[/ E/nd_mi“:CO/\f?< Co-HSS¢3

@ HHIMEE, SCMBEP — M REISELIL BAT, o Blade

@ BFEMUEPBH TR BEENRBIZIOEE_LFH DA, a=2wx10H

® TELSEL EMEAL TS, 04 B Wet

@ HWENIADZTESOREN DPE B LEDESHEL BE LD AS,

@ FHEICENS, = SCM440

©® EnrZEtFEEE TS, £03 Fe—

@ Uniform hardness distribution even in large crosssection. 8 P et i
(29-33HRC) = 02 —_—

@ Machinability is better than P20 or free machining steel. 2 N ./../

@ Excellent weldability with least hardness elevation. ﬁ /. /°/ HPM7

@ Stable mirror polishability. *,;§0.0 /

@ Less streak texture and least hardness elevation on EDM
surface makes finishing easier.

@ Excellent toughness. 0 | | s .

- 2 4 6 B 10
@ Excellent nitriding property. EIHIE Cutting Length(m)
- HHINEDLEE
Application Machinability Comparison

@ BEEBERE: AR ToIUTLT AN,
@ RE.OAEH . FEMEITV.I72 KEES,
O Tt KHEE T AT, /A T LB
@ Auto parts: Headlamp, Tail lamp, Inner panel etc.
@® Home electronics, House equipment: TV cabinet,

@ Others large daily goods, Large container, Pipe, Rubber '

Air conditioner housing etc.

SCM440 xZElhd') Crack has occurred

i

- T
3\45‘8?853012

BT hEER y-groove Weld Crack Test

JIS Z 3158##1L JIS Z 3158
TIGiE# TIG Welding

F- 2L No pre-heating / No post-heating

AN OTCEHORMEE. BE, XK. B SHEEE SHERT — Y [CRDRARNTECTHD  HBEDREZRILET 2HDTIE
DOFCBAANTOTDERHABT I FELFLEETHIENTETVFT, 9
<Attention> The characteristics, photos, charts, rankings and evaluations of this catalog are representative value by our test data,
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AT YUV ARBEANERUH

Stainless Steel for Quench and Temper

9 TN—K>: 29~33HRC
NAE= T L4 Prehardene/d
2 H P M 3 8 B ABEL: 50~55HRC
g Hardenable to
g i 8- SiE LA
a BESIXAFy &AM

For Anti-Corrosion and Mirror Polish Mold

HPM38I313CrR&MoAT LA TaHY) BRI > TRIESh oD.DVD
T30 ERETHEME REL LHORKINSTI2Fy 74
BICRETT, $ BLEER B TNV DT RERLEICEL
TUVET, SBIC MHAMICEN THI. 2EOREICHHRNTT.

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.

o
[
Q
£
D

[

=]
=
©

=
o
=
[
=1

(¢}
=
(=}

('8

BmBsEs
Food Container

Features AR X 65TX100WX150L
Specimen

@ EEt EMEFEROTENR TS, B A h:1,030CHEZMHVQ)
@ SUS420J2Ll F Dt BMERL. VALAY X RE, Quench H?”Z'ﬁfﬂl_
@ HAIEE HHHESD T/INEC FETREC R, »gas Loolng

@ TUN—RURETHFEINBDTEOFHERSIEE
@ Excellent mirror polishability
@ Better corrosion-resistivity than 420.

0.10
0.05

_ X
18 Wldthlyo

Chromium plating is not necessary.
@ Least heat treatment deformation, best fitted for precise mold.
@® As HPM38 is supplied as prehardened condition, it can be
used without further heat treatment also.

-0.05

Z R
Dimensional Distortion (%)

O 561
;2= 8 Application g .
< 54 \
@ ERARATAEL X bRy —X5E § 5o '\ /./'
O HMBERTERE. OA EEHZ50Mm g 50l °
@ HoXDEMBRAE. EEER T 4ol
@ Transparent items: Lens, Container for cosmetics, etc. & °
H . H 1 1 1 1 1 1
o E(Iqelljr;’;)?ng?rdant resin products: Home electronics, OA wAn 200 500 200 500 600
as Quench =] 8
@ For omitting plating: Food container,Medical instruments Temperir{g’fé’r;‘“ﬁamre(eo)
LS _ .
CUSEES A Heat Treatment HPM38DBRUES & KU =
® %A NhQuenching:1,000~1,050°C Z2)% Air Cooling Heat Treatment Properties of HPM38
@ FERELTempering: 200~ 500°C Z2/4 Air Cooling
NAE— T LA 7)N—K>: 20~33HRC
Prehardened T
BEARERL:50~55HRC z
Hardenable to 2
HBBE L L £
WETIZF v LREN E
For Super Mirror Polish Mold . E
[0}
— . R 2 50
® BEDBEEM L EET S, HPM3BDIE A5 E0. Fl £
o
EO0.01umL T DEZIZHIT, =
©® HPMBBERFDHRER T £
@ KT R KFLCXR A 2 [
@ Superior mirror polishability to below 0.01um surface roughness. SUS420J2 HPM38  HPM38S
@ Other features are same as HPM38. HPM38SMi&EZE
@® CD, DVD and optical lens Purity of HPM38S

AAYOTICERHDORFEE. BE. KK, B sHEZE . SHEHRT— Y [CRDARNFETH D  HRDREZRLE T DD TIF
10 DOFRBAANTOTDEHEABFFEFLKEET D ENTETVET,
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Prehardened Stainless Grade

7N—K>: 33~37HRC (*F Flat bar)

P S L Prehardened 38~42HRC (3, Round bar)
= ki & A

TIAFvy 2B RAHE
For Higher Grade Anti-Corrosion Mold
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PSLIZE R 144 AR filE . SR AR AR AL ICERL &
EELCHEAL TN BN R ITHE(ERZT LT
ZAFvIEBRAMTY,

PSL is precipitation hardening stainless steel which shows

excellent corrosion resistance as used for corrosive gas IEEHURMm
yielding resins or resins with flame retardant additives without PVC Extruded Products
plating.
(HERZM Test Condition)
Soluti
® WAL H TREDMAMEAL, 7OLX X RTE, o e
O MEMIXBFEICLZMIEE LY D BINTIHFARS. Temp.

@ Best corrosion resistance among plastic mold steels. SKD11(58HRC)
Plating is not needed.

@ Least hardness elevation on EDM or welded surface and

2.0
SCM440 + 70OL®H-&

1.5 Cr plating
easier finishing jobs.
3 . 1.0
;i Avpplication SUS420J2 (30HRC)
e o . C 0.0
@ BILEZ—IVERBE T /(T Sy ke SUS304
PSL (40HRC)

@ HA AR IR

[ Rrtzm A

@ Polyvinyl chloride : Pipe fittings, Pipe, Sash etc.
@ Resins with flame retardant additives

@ Precision mold for rubber

%~ 10 20 30 40 50

7= EmERE Dipping Time (hr)

REFNTSZAF VIR FROMRE
Corrosion Resistivity Comparison

BB E Weight Loss by Corrosion (%)

TUN—k>: 29~33HRC
Prehardened

Bl & ~—Z A
TI2RAFv TR

Free Machining Martensitic
Stainless Grade for Mold Base

Features

@ ENAHEMEEL. KA PAN—IREDEEIEICTHR K,
@ WHIMEH BT
® TUN—KRLT A PEERE,

<« K@ —>

@® Good corrosion resistance and well fitted for rust
Water Level

protection of water cooling holes or surface of mold base.
@ Good machinability
@ Prehardened and good mechanical properties

=3 Application

poe.’

HPM77

@ HTARY LAEN—-ZE
® & EEHFE BRI TIRAN-ZE KEKIHEEELDE
® ILE Rust after 1month dipping in water

©® WEEIERH

@ 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

AAYOT(CERHDFEE. BE. KK, B sHIEE SR T — Y (CLDNERNFMETH D  RRDRBEZRILT 2HDTIF
DOFCBAANTOTDERHABT I FELFLEETHIENTETVFT, 11
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High Wear Resistance Grade

BEARERL: 55~60HRC
Hardenable to

EEMERER
BETIAFv &AM
High Wear Resistant Grade
for Mass Production

HPM31(3iEY) & & S RETCHHREBORAICKURILHZE
B O — LS BARRLZA T OMERE TS
AF v @B TY BB EFH/NESEERLIEICEHE
LET,

HPM31 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.

Features

@ JIS SKD11IEADEWTREEFZMEEFL T3,
@ FEEIME, AREIMEDSKDT 1 IZEER KIBICR
@ HWIBFE AN /NS BEREICKE,

@ SEEfE L. RN T, S I T B,

5/
A
B
-4
L
8

IVISETR

For Quench and Temper

@ SHEETEIMEEEL. R ITEICHE, ICE—IUREY
@ Wear resistance is as high as JIS SKD11. IC Mold
@® Much better machinability and_ grindability than JIS S_KD1 1. SEH 1 X 1 16TX46WXE0L
@ Least heat treatment deformation, best fitted for precise Specimen
mold. B A h:1,030°CEZME(VQ)

@® Good mirror polishability crepe and EDM finishability Quench  NeAZAH]

. . .. I NzgasCooling
@ High hardness and toughness, enough against chipping or SE
breakage 2 XS
9 Thickness

o 4T 0.05F A _ Width /%2 e
©® I TSR, B LA e ey Ng ol ¥=-Tgi— i Lo — jﬂ
© BEELAICE—IRE, QR 4— BEHBR. HATBR S ool '\w |
@ Engineering resin products and thermosetting resin products g e Lﬁeﬁgth

@ Precise mold:IC mold, Connector, Watch parts, Camera parts o

— 62_ \ .

O
=2 Heat Treatment T 5ok "~ . 4
. . 7 | .\./ a

@ % A hQuenching:1,000~1,050°C %24 Air Cooling % 58

® ERLTempering : 200~ 550°C %24 Air Cooling § 56 ° .
T 540 N

AU

it

BEANL 200 300 400 500 600
as Quench IRRUBE
Tempering Temperature (C)

HPM3 1 DHRRUBEE B LUETER
Heat Treatment Properties of HPM31

AAYOTICERHORFEE. BE. KK, B sHEZE . SR T — Y [CRDARNKHMETH D . HRDREZRLE T DD TIF
12 DOFRBAANTOTDEHEABFTFEFLKEET D ENTETVET,
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Aging Grade

RFxhALIE: 52~57HRC

Hardenable to
YAG =
BETIZAFv &R
Super High Toughness

Maraging Steel

YAGIZE B E#LIBIRETERBITWVW-LET DT R %480~
520°CDEFsh LI E L 52~57HRCOES THEFEWVT I,
As YAG 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.

A)HERIEHESEESICHETIHEPHNET B OFRICHRT O H

HHLEY
Ejector pin

AR ORBFEPDEELDIGZEDV HIET, Y LVX

(Remarks) This product might correspond to the Export Trade Control Order. ’ Lens
When you export this product, you might need apply for export
licenses to the authorities in your country.
3000

Features

— . . o . — YAG
@ SHEET. VMBI EERL. BN RICHRE &
@ FEMT LN EH TEL TV, . o B
@ #500°COERREIILIZN & T BE55HRCH BSN., #44LIE @& Z 2000 5 %

- e <0

EBbIEL, w @ £ =
@ Excellent toughness and mechanical properties under high K % 2|

hardness and best fitted against breakage B SKD61
@ Super mirror polishability £ 1000
@ Hardness of 55HRC is obtainable by aging at 500°C with =

least distortion

SCM440

=3 Application
® SiENFL X % 3 40 80 60
@ ERpKEREaTE 78X Hardness (HRC)
@ NEFEBRROIVIV42-EY B =B[RRI OMEE
@ Optical lens Relationship between Hardness and Notch Strength

@ Thin core pin
@ Ejector pin, either of small dia meter or of long length

EFxhaLEE: 35~45HRC

Hardenable to

IR RS
RENITZZ2F v & B M
Non-Magnetic High Hardness
Free Machining Plastic Mold Steel

@ EHE () 131.01£SUS304%4 4D, +H GIFEMEER T 5,

@ 700°CXBhDEFZNALIE T, HEE35~45HRCHBLN. S THEE
FMERT 5,

@ Z{tHHERLT,

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

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

@ Good nitriding properties

E) NI LR T OO T ARRTOMIHEELL
(Remarks) Slower machining recommended as it is easily hardened by machining.

TIRFYIITZI
Application Plastic Magnet
® TSZF NI Rk
O MEFEIFKMERTE
@ Plastic magnet
@® Wear resistant, non-magnetic supportive tools

AAYOT(CERHDFEE TE. KK, B sHIEE SR T — Y (CLDNERNFETH D  RRDRBEZRILET 2HDTIF
DOFCBAANITOTDERHEANBT I FELFLEETHIENTETVFT, 13
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TSAFYvIRBOERISHEL LIFFE

Higher Grade Polishing Method of Plastic Mold

HhiEFIEH

Polish procedure
Example

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

R (KT
O RN —/ ST BE (AT ) -

,,,,,,,,,,, #180—#240—#320—#400—#600—#800
,,,,,,,,,,, #600—#800—#1000—#1200— #1500
OS5 (Y ELRALINYUREE (FTIVIN R {ER) #29800)—’#3000—'#8000—'#(1 4000

um

(6um)  (3um) 1um)
#180—#240—#320—#400—#600—#800
#600—#800—#1000—#1200— #1500

® Finish Polishing by diamond compound (use felt cloth) #1800—#3000— #8000— # 14000

REEEDRA

1. BBREBERIT

2. BRREEADGE I MEAMEASI0°BEATHNEZLEF T
TTEBEINTS

3. BIEEEADGE L AT LIEEOMEMERETS

4. GV ENRHETRR . ECR—IL AL OE—IVERESER
WiER R EIFET S

5. 7IWIF Bb7OLIE BV ERICHENREREIPMENDT
BEF=AD LN

6. AN ERRTBFICISRASEE T HICT D

Important points of polishing

1. Each procedure is to be strictly kept.

2. When changing from one number to another, check if there are
remained 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.

EE

A. ERADEE EFIZBEIYERAINUREFERDZE,
TILIF B b0 LT IR IE AR E

o

TIVIFE L

51:4V%>F‘:>/ <¢>F‘1iitf'

Diamond Compound Finish
B.IERE LRSI HETE
C.TFANEIETEICL, FEBE TRIRREDEI TREINTVWEZE
D. AN EEEFRTEEICIERFEEE IS

i
Aluminium Oxide Finish Not Good

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

BibyOLtEy &
Chromium Oxide Finish Not Good

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.

MEBENSTEICLBMEXFRTEF

Scratch remains due to
overload.

THPER+HICLBHBEFZ

Seam and pinhole texture at
crossing by less foregoing polish

BESERRICE D h—ILEHE
Pinhole texture by inapropriate
rust proof.

ANYOTICEEDFEE. BE. KK, B FHEEL SR T — Y (CLDRERNHMETH D  RHRORBZRILET HHDTIE

BOFEBAANIOTDEHNT I FEFLEET DI ENTETNET,

<Attention> The characteristics, photos, charts, rankings and evaluations 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.



TSAFvIZBIDBIE

Welding of Plastic Mold

BERFICBITHEER Attentive points

1_ SBEERTD i 1. Preparations before welding
A B IRER ISR TIRISESAICHE LTS A. Form of location to get welded should be made smooth as Figure 1.
B. BN EEAIEE (1L H-2hE) 2L ETS B. Cracks and treated surface (nitrided or plated) must be eliminated.
C. g T3 8BS . R —WEEE+DITRETS C. Qil, dust, moisture and scale must be removed thoroughly.
=5C
N 7 | W>4D
R>D
>5R 4 | |
) / %\ gy
Iy ARYDIGE I—F—ARIDGE BRUORAR)DEZE
Edge Overlaying Corner Overlaying Groove/Hole Overlaying
[31. AR )BEEIC BT BIEERILETIR  Figure 1. Standard groove shapes for overlay welding

B 2.Welding rod
A BEZOERmIR YR LSBEIED =D B4 ER—F S A. Welding rod of similar composition as mold is to be used so

RCHIEM B IEER(EA, that welding may not bring about unevenness of mirror finish

s P AT ] i . I | : or creping surface.

TeER IS LB HPMMAGIC THAUL, EHEHEITHPMAMAGIC-WE When the mold is made from HPM-MAGIC, use welding rod

1£RT2. made from HPM-MAGIC-W.

F/-. MMEFEAESEMHPM31 XFFE. $SEmAHPM38ICD\ T Likewise, in case fo TIG welding there are T-HTM-31 and

HTIGAEHEEL T T-HTM-31 ®T-HTM38» M5 I ffah T T-HTM38 in the market for welding for mold made from

W3, HPM31 and HPM38.

N - B. In case of using coated electrode, weldling rod should be dried
B. KBS EHEDIZ S EHNCH250-300°C TEIREIT, by heating to 250-300°C before using.
C. ¥+ET(E&BETIHEIE TIGEEICL)TTI, C. For cavity welding, TIG welding should be applied.
(TIG : Tungsten Inert Gas)
BEIEE 3.Welding

A. HPMI—ZX DRI TR M DO BRI HEEH2(1C7RT, A Figure2 shows example of actual welding jobs of representative

B. 7UN—FUBX B ABRUBOE S 14, A EE. BoIcEaic  _ 8ades o
B. Tempering should be conducted soon after welding in case of

ﬁé°—€@§l’?ﬁ% _ prehardened steel or hardened and tempered steel according

CDIRRUIE BIZEINORHLE FESEHEB O —bICL28E to Figure 2.

T EFBLUVRMIOREILGECHEI $H B, Tempering is effective to protect mold from crack and to
stabilize mirror finish and creped surface by having uniform
hardness and structure.

waEM . . .

Mold Steel BEER B RS (HELE) TR TRE
Welding |Welding Rod| Condition (Recommended) Heat Cycle
& Grade
OTIGE#E TIG Welding (BB AMIEAEBRBEREL)
B B E BE B (Stress reliefing for correcting
HPM-MAGIC| Rod Current Welding Post-heat deformations and L:recise creping)
HPM-MAGIC TIG W D 4o 80~160A 150'328868 150~300°C 450~550TC
8.2¢ 110~200A (RUt554) w4
ArfitE  10~15£/min (Cool Slowly) Air Cooling
Flow Rate
. B
O~ atE Welding B
TIG HPM7-W | Shielded Metal Ark Welding P oy T Tempering
HPM7 B B EE Pre—he:’:lt 200~300°C 500~6007C
Rod Current | 100~150C
wET— B2 e 90~120A ‘ 1h/ ‘
Shielded | TH-50 4'02 ____________ 130—160A PN 25mm |\ gea
Metal Ark ’ Cool Slowly Air Cooling

2. BB I A% Figure 2. Welding procedure

ANYOJ(CEHDRFEE. BE., KK, IBAL. 5HHEF. SER T — Y [CRDRFRNKMETH D HRDRBEZRIIE T DHDTIF
HOFBAANYOTDEHNBIFFEFLEEITDCENATETVET,
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YSS. ¥ Z2F/\i%, HPM-MAGIC. HPM-PRO. HPM, CENA. CENA1.HAP. ZCD. PSL.

ZDP.YAGIZRIEZREDEFEFTI .

YSS, HPM-MAGIC, HPM-PRO, HPM, CENA, CENA 1, HAP, ZCD,PSL, ZDP and YAG

are registered trademarks of Hitachi Metals, Ltd.
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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 Hitachi Metals,Ltd.

* Please contact a representative of

our Specialty Steel Division if there
are any questions or problems.

@ Hitachi Metals, Ltd.

Head Office SEAVANS North Building, 1-2-1, Shibaura, Minato-ku, Tel. +81-3-5765-4410
Tokyo 105-8614, Japan Fax. +81-3-5765-8317
High-Grade Metals Company

®Hitachi Metals America, Ltd.

Head Office 2 Manhattanville Road, Suite 301, Tel. +1-914-694-9200
Purchase, NY 10577, U.S.A. Fax. +1-914-694-9279

Other Office Chicago, Detroit, Pittsburgh, San Jone, Novi Michigan

@Hitachi Metals Europe GmbH

Head Office Immermannstrasse 14-16,40210 Duesseldorf, Tel. +49-211-16009-0
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®Hitachi Metals Singapore Pte. Ltd.

12 Gul Avenue, Singapore 629656 Tel. +65-6861-7711

Fax. +65-6861-1519

®Hitachi Metals (Dong Guan) Specialty Steel Co., Ltd.

Head Office Cha Shan Town, Dong Guan City, 522380, China Tel. +86-769-8640-6726

Fax. +86-769-8640-6716

Tel. +86-21-3929-2202
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Shanghai Branch  No0.155 jiu yuan road, Qingpu industrial zone,
Qingpu District, Shanghai, 201712, China

Tianjin Jinnan No.11,Jianshe 4th Branch Road, Balitai Town,
Branch Jinnan District, Tianjin, 300350, China

Dalian Branch 3#-2, Koushin Mould Industrial Park II B-1-1-1F.
T. Z. Dalian, 116600, China

®Hitachi Metals (Suzhou) Technology, Ltd.

88 Xing lin Street, Suzhou Industrial Park,
Jiangsu Province, 215027, China

AR at IS a=r—yavE
Tel. (03)5765-4076
(0800) 500-5055
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ZRICAHTHTER
Notes about safety

HIIEEY T, BIEPREFICHHANDE N, KENLEEZBRLETDICHDR 2N RZREL
TLIEEW, st Z 3R UM, DA 2R, BT ECERMNIEINDEY. £, Bim. ATELER
MEVTERTNDEREF., ZETDED BN K- HARSAVFTRL, REEVRTIEREZ
FAUTEEEOREZRERLTIIEE L,

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 parts, or tooling.

Our address and contact indicated in this catalog
are those as of February 2014.

If you cannot put a call through, please contact
our Corporate Communications Office.

in Tokyo below.

Hitachi Metals, Ltd.

Corporate Communiations Office
Tel: +81-3-5765-4076

Fax: +81-3-5765-8312
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