


High Quality Plastic Mold Steels
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Mold Material and Application
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Group EHrarl]rr(legiz(Sj Grade Material Type Application Example
P20 E B RHIMERR (BBE. RE RS
HPM7 AISIP2Oimproved Mold required good weldability & machinability (Autoparts,
P Home appliances, House equipment)
2933 HPM38 SUS420)28% 52 HPFRIE, —RERAE (RELR. R &%) T4
AISI 420 improved Flame retardant resin, Transparent parts, Rubber
SUS4202 5 (b)) | o R TS
HPM77 AIS| 420 improved ﬁﬂj‘ﬁb%iﬁ.ﬁ\ SATRRE
Free-cutting by adding Sulfur Corrosion resistant mold bases, Rubber mold
hi (h1)38~42 psL SUS630% & PVC. $6a#isM. TLF
z (#)33~37 AISI 630 improved Mold for polyvinyl chloride, Frothy resin, Rubber
& CENA-G Craa{ECHK fifstE, t EAERR (ERASSCENA-G, BREEECENA-V)
35~41 CENA-V Chromium contained Rust resistant mold with good polishing properties
low Carbon grade (CENA-G: General grade, CENA-V: Valuable grade)
PO¥E NAEESIA (BEE, OAKIE. &ERE
HPM-MAGIC ASIP20i d General Mass-Production Mold (Autoparts OA equipment,
37~41 mprove Home appliances)
Gl N e O
Lo - P;zw aﬁzﬁ&(fgefi) , SRURRTR (R B R BE R ()
klar;]zgjt;lirewg Sul;sre-cu ng Mold for general use (Home appliances etc), Plate & holder
SKD61 2R (tRHEI) TUTFS 25k
VTS AZARIATHA
38~42 FDAC AISIH13improved & I Qg
Free-cutting by adding Sulfur Engineering resin, Slide core
50~55 HPM38 SUS420J2 R MERET LA (ERER BRREEE)
AlSI 420 improved Mold for Anti-corrosion/ Mirror polish (Medical instruments,Food container, etc)
‘ HPM31 SKD1T&KER MEFE BE TV 7 IR (F7. 2RIV ICE—ILR)
g AISI D2 improved Wear resistant mold for engineering resin (Gear, Connector, IC)
= 56~62
&
2 HAPSR BIEHR/ \A 2 RE RN N
5 P/IMHSS Mold required high toughness & high hardness (Core pin, Thin wall)
O »
E 60~63 ZCD-M SKD1&KER ICE—ILRA
AISID2 improved |IC mold
5 25 T 7S FAMEEFER R AR . ICE—IL K. IO W
60~65 ZDP4 P/M Cold Work EEISLOSBEM 15— _
Tool Steel Reinforced and flame retardant engineering resin, IC mold,
Slide parts, Cutter required exceptional wear resistance
=B E SR I IR H 5 N _ .
35~45 HPM75 High hardness, non- Exxiﬁ$ﬂ¢%(77x?‘y777 EIS)
E_% & magnetic, Free-cutting by Molding in magnetic field (Plastic magnet)
ﬁ § adding Sulfur
% e LTI SN, BIREA CERAITEY, 8B FELYX)
52~57 YAG300 Maraging Steel Mold required exceptional toughness (Core pin, Thin wall),

Super mirror polish (Optical lens)

AANYOTICEEDOFEE, B H, KK, JEL

BOECAANYOTDRHARIITFERLEERTDIENTENET,
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High Quality Plastic Mold Steels

LTV

BIE DIEAE & BRI ODE IR

Resin Types and Grade Selection

1) 5 SRS T7E@EM  Required Life and Grade Recommended
B SRIMERRFE
ResinE Required Properties SHORT MEDIUM LONG MASS PRODUCTION
for Mold <1057 <50/ <1005 >1007
HPM7
A I - HPM-MAGIC HFE:ME‘,\I"’/'\A_g'C HPM-MAGIC| +221t
General Meachinability CENA-G CENA-V FDAC Nitriding
CENA-V
V75 TEERE I Lo :EM7MAGIC +EfL HPM-MAGIC) +21t HPM38
E”QF'%Z‘Z?;'”Q Wear Resistivity FDAé Nitriding FDAC Nitriding HPM31
A AN D HPM-MAGIC 21k, HPM31+3RHELE
Termo. | B 16 B ) CAG, CENALY | HPM-MAGIC| | Eminse HPM3]T Plating
plastic Reinforced High Wear Resistivity FDAC. HPM1 EDAC Nitriding, ZDP4
: Plating HAPSR, HAP40
HPM38
§E % e (FYUN—R) HPM38 HPM38 HPM38+3ELIE
Flame Corrosion Resistivity (Prehardened) PSL Plating
Retardant CENA-G, CENA-V
& EET EE CENA-V
- HPM38 HPM38
Transparent Mirror Polishability CENA-V HPM38
HPM-MAGIC
5 N HPM-MAGIC
N i CENA-G, CENA-v | CENA-G | +3RE/LE HPM31 HPM31
SE(LE General Wear Resistivity FDAC. HPM1 CENA-V Plating
’ FDAC
Thermo-
set ® 1 BT HPM-MAGIC) +2 1t HPM3] HPM31 | + =B ZDP4+EELE
Reinforced High Wear Resistivity FDAC Nitriding ZCD-M Plating Plating

N A R BS © PS, PE, PP, AS, ABS etc.

General Resin

I ¥~ 7 Z:PC, PPE, PA POM, PBT, PET etc
Engineering Resin

RPRT> 75 1 PPS, P, PES, PEEK etc.
Advanced Engineering Resin

ﬁ'&tbﬁi Properties Comparison Table

HVBZ (B
frmsg | 0 W | EEES | ., | oend BRI gy | e | mRE | mERw | . | W
HRC) Dimensional EDM/ ! A )
Material WSS { Machinability | - Change by Texture Mirror Weldability Ceiieslon Wear Toughness FAust
Type Grade Hardness Polishability Resistance | Resistance Resistivity
Heat Treatment | Surface
ACrEC 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 (O A D D B D
P20&R Mod [Prpys | oo~33 A - c c A D D B D
P212¢R Mod. HPM1 37~41 A — D D D D D D E
29~33 — A C B
sus420 e | HPM38 | (50 cp) c (A) A (A7) c B ®) ©) -
a20lhigel HPM77 | 29~33 B - D D C B D c -
33-37
SUSB30#E &M | PSL | (grpipar| D - B c A A D B -
SKD61 HE HidMod. FDAC 38~42 C — D D C D C C —
HPM31 56~62 C B A B D C B C —
SK[%UOZQE ZCD-M | 60~63 D C A D E C B D -
) ZDP4 60~65 E D B B E C A E —
HR/\ AR P/MHSS| HAP5R 56~62 C C A B D E B B —
RIVI—Y VT

Maraging Steel YAG300 52~57 D B A At A D C A —
FEREHES 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 —

MBI EA IC E; Ratings: A-Best C--Ordinary D,E-Poor ) COMB DT E—MRERE L TSHIACIES W, (Remarks) Please refer above as general concept.

AHYOTICREDORMENE, BE, K5k, B FHE 3 L RRT — Y IC LR RNBETHD  BREOREERIETHHDTIE
BOECAANY OV DRHEANBEFERLEETHIENTENET,
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Properties Comparison

SEET L
(BE==)
Polishing Property YAG300
(Schematic Diagram) mg
| ORIV
Prehardened
[ BN
For Quenchand Temper
For Aging
HBIREA N
HTFTART - HFELVX
EHEANEEER @ Super mirror finish -~ —
Generalproducts | Transparent products L 8@:}2} dsc
T
DZi\Vi/ |

(RMITYF> 71283 SR RER) A RINTA General Texturing

Texturing Properties
(Schematic Diagram of Uniformity by Etching)

CENA-G
BRI Ty F 7 OB EERLTHD, HPM-MAGIC

Iy FVTEBFHEL TWEE A
(TyFV 7RISR M ICRIBIT DI E RN ET,)

(Remarks) HPM77
This diagram does not show etching efficiency. HPM1

(Etching efficiency is inversely proportional
tothe corrosion resistance.)

FDAC |

A

Machinability

RUJLINT Drilling

TE:SKH51 ¢10 Tool: SKH51  ¢10

%0 :0.15mm/rev Feed: O15mm/rev
RS :30mm Depth:30mm
(720 Dry

ANYOTICEHORMNE, BE, KR, B M d SRR T — Y IC LR RNBETHD  BEDOREERIET DT
HOECBAANTOAT DEFHARIIFERCERTEIENTINET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
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High Quality Plastic Mold Steels

B 1 (59%mmE+)

Corrosion Resistance
(5%Sulfuric Acid Solution)

it EEFE I

Wear Resistance

R EFE AR Ogoshi-type Abrasion Test
1BF#:SCM415 Work Material : SCM415
HE 67N Load: 67N

EEIEREERE - 400m Friction Distance : 400m
EEELEE:0.78m/s Friction Speed: 0.78m/s
MRS

Mechanical Properties

ANYOTICEEHORMEAE, THE, KR, B SHEEF . SHsRT — 5 ICERARNBETH D BROREERIIETHHDTIE
HOECBRANT AT DEFEARIIFERCERT T DIENTINET,
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High Quality Plastic Mold Steels

SEESIEDLER

Properties Comparison

YIFBIIMEE Physical Properties

HPM7 11.6 12.2 12.8 134 34.3 38.3 39.8 404 40.6
HPM38 10.4 11.1 115 11.8 22.1 255 26.7 285 29.6
HPM77 10.1 10.7 11.1 115 22.3 24.9 26.3 279 295
PSL 10.6 11.1 11.9 12.1 15.8 20.0 22.2 24.2 255
CENA-G, CENA-V - 115 12.1 12.6 31.2 - 34.7 34.3 345
HPM-MAGIC 115 12.3 129 134 314 34.1 37.7 40.2 41.1
HPM1 114 11.8 12.3 12.8 315 36.6 384 394 40.1
HPM31 12.4 13.1 13.6 14.1 26.5 - 34.4 - 398
ZCD-M 105 10.8 115 119 16.4 19.4 22.0 25.3 24.4
HPM75 16.1 17.2 18.0 18.6 12.3 14.5 16.4 187 20.4
YAG300 - 10.8 - - 209 - 255 - 276

LR 53 Chemical Composition

HPM7 P20 Mod. 0.15 0.2 18 - 18 04 0.1 Cu:03
HPM38 420 Mod. 0.40 04 04 - 135 06 -
HPM77 420 Mod. 0.40 03 18 05 15.7 - - S:0.1
PSL 630 Mod. | 004 0.4 0.8 45 155 0.7 - Cuss, TR
CENA-G, CENA-V - FAFEIMIE Original Steel
HPM-MAGIC P20 Mod. FAFEHIE Original Steel
HPM1 P21 Mod. 012 03 09 30 - 0.3 - S:0.1,Cu:2, Al:1
HPM31 D2 Mod. 0.90 07 05 — 7.0 1.1 04
HAP5R (P/M HSS) 0.90 — ~ — 43 30 30 W:2,V:3
ZCD-M D2 Mod. FAFEHHTE Original Steel
ZDP4 D2 Mod. 2.70 03 03 - 16.5 20 32 Co:2
HPM75 - 0.60 03 6.5 7.5 10.0 20 13 S:0.1,Cu:2.5, Al: 1
YAG300 - - - - 18 - 5 - Co:9, Ti:0.9, Al:0.1

ANYOTICEHORME, BE, KR, B M d SRR T — Y ICLRRNBETHD BEDOREERIET DT
HOECBAANTOAT DEFHARIIFERCERTEIENTINET,
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High Quality Plastic Mold Steels

A0HRCH#R Y J\— R >/l 40HRC Prehardened Grade

CENA-G/CENA-V

- w7
ZYN\—R>:35~41HRC s, 4+ EAEIREY BEEIESY FERE Autormotive lamp parts
Prehardened T ZAF v R AN
Advanced Plastic Mold Steels
Good Rust Resistivity

Selectable Mirror Polishabilities

CENA-GECENA-VIE, #5UM<L,

BREE SO EDDNEER UM T,
BEE35~4THRCH T BIbic LD FRMEES 1000HVEL =
BHIEMTEET,

BAEUEN DTV BRBIA Y TV A TEANRZEICEUE T, EEEEEER Bathoom fixtures

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.

#% E ® N SE DR FIC LR BIF A M $5 14
Features o Fk - BRI K D ol ia i Bl 2 2R P 62

SRR M (EHREZ) ACENA-G
3 %t 3] = KERM Home appliances

BRSNS (SHREE) BCENA-V

o S WEIMEZET L ARYBIADE AN PIEE

o P21 RiFAIE DR ETZH L
ERe— A7) R ICE A PI AE

® 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.
® High thermal conductivity, applicable for High-speed heat cycle molding.

:\Lf/f o SMEBER SR, VLRI VAR EIC
Application iEﬂ: J=| E_[ﬁg

LISEnESRf
3 o S/ AT O
* EEH MR M EEME Rust Resistivity
® Applicable for gloss surface, rust preventive, weldless injection moldings and others. SEREESRER Moisture resistance test
® Automotive lamp parts
® Bathroom fixtures

©® Home appliances

P21 % 4E k5

(30HRC#R) (40HRC#R)  CENA-V  (40HRCiR)
P20 P20+Ni P21
(30HRC) (40HRC) (40HRC)

AL 10mmx20mmx40mm. #8001+ £
&M REBO°C, SRE90%. 2Hr

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

AHYOTICREDORME, BE, KR, B FHE 3 LR — Y IC LR RNBETHD  BRBOREERIETHHDTIE
BOECAANY AT DEEHEANBREFERLEETHIENTENET,
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High Quality Plastic Mold Steels

AOHRCHR ) J\— R >/l 40HRC Prehardened Grade

HPM-MAGIC

IAE—TL-RIYY

TVN=RY:37~41HRC HERORE 7527y 7 & RRH RE. OA. BEIEEELTE Home appliances, OA equipment, Auto parts

Prehardened Advanced Plastic Mold Steel for general purposes

HPM-MAGICIFE W S BN T Z R
40HRCHRZVI\—R T,

BELBSBOTRE. OA BEIBEE MmO B I EIF
BEMEIDRAL—RITTBSTENTEET,

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.

o TUN—RVIRDIcHEIIEARE (37~41HRC)
o L/ iRmE T

o SRNERYIHIITE LIcEBN/YIEII Tk

* ERDAOHRCT TRELBRU TR NIIEERE Comparison of 2mmU notch Charpy impact values
o BNTIRENE o RIFBMEMIAL o B2 {LFFIE (examnple of measurement by our company)

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

® Stable mirror polishability
® Steady machinability. Fits for high-speed high feed cutting APl

2mmU /v F v )L E—ERED LR (MR ES)

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

® Excellent nitriding properties

o RE-OA BB E MR E s M —#

® General resin products for home appliances, OA Autoand so on.

I E=T A1

WRTEITE & 43 7R AR

Cross Section Hardness Distribution(300mm £ Square Size)
TYN—=R>: 37~41HRC ITHELEY REME BETSRAFVIERAN
Prehardened Free Machining Precipitation Hardening Grade for Precise Mold
HPM1IFIREIMESIEE T/ \—R V3T,
ENEEIEZ R OVARICRETY,

HPM1is free machining plastic mold steel prehardened to 40HRC. HPM-MAGIC, HPM1

With superb machinability, HPM1 is fitted for genaral applications.

o JUN=RVHDIc 8 BILERE, (37~41HRC) HPM7. HPM38, HPM77

o EHIEAAOHRCY S A TEN D,

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

SCM440

ﬁ o B FE &L S —M
Application o FETILAE YIHINESRH

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

ANYOTICEHORMNE, BE, KR, B M d SRR T — Y IC LR RNBETHD  BEDOREERIET DT
HOECBAANTOAT DEFHARIIFERCERTEIENTINET,

<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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32HRCH#E U \— R >N 32HRC Prehardened Grade

HPM7

INAE=T LT

TYN—R>:129~33HRC - RBRA BEhEF >/ R InnerPanel
Prehardened TIRFv o &R
For Medium and Large Mold for General Application

HPM7(drR- REURE UTEN SR BIE SR EEE B Ui,
29~33HRCHEDTU/IN\—R VAT,
BEEE LS E NENTESRIF T,

HPM7 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.

o KW TH B — BB ST AR T, (29~33HRC)
Features

o AN SCMARP—ARIRAIMH &L Db RiF.
OAEEICENOBEINCREROES EEH DR,

e RELIIEEMA LEERB LT\,

O EINTENDAYTCSDFENDRL A LE DS HIEL,

BHLEFDES,
eI EN D,
o BNIELBEEET B, .
7& élJ ‘ﬁ@tb& Machinability Comparison
© Uniform hardness distribution even in large crosssection. (29-33HRC) 04
© Machinability is better than AISI P20 or free machining steel. : TYRIJL Endmil:Co/\f R Co-HSS¢3 SCM440
® Excellent weldability with least hardness elevation. V=22.5m/min
© Stable mirror polishability. § =0.0552mm/X Blade P21
® | ess streak texture and least hardness elevation on EDM surface makes % 0.3 a=2wx10H TRl $R
finishing easier. k] B Wet " paimpoes
® Excellent toughness. r-E\ — R
 Excellent nitriding property. 0.2 « HPM7
é .__—./
&
# 00
R

CEBEIR: AYRIVA T I TVT AVIRE
AP e RE.OAKE IR TV. IF AV KHAES
o T RAPREE W, REUEEER . /S 7 JLH 2 4 6 8 10
BIHIE (m) CuttingLength
® 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 — -
BIEZNNEER y-groove Weld Crack Test

JIS Z 31581
HPM7  O%#Ifi AL Nocrack TIG&
F- BB

JISZ3158

TIG Welding

No pre-heating /
No post-heating

SCM440 x&N#HbH Crack has occurred

AHYOTICREDORME, BE, KR, B FHE 3 LR — Y IC LR RNBETHD  BRBOREERIETHHDTIE
BOECAANY AT DEEHEANBREFERLEETHIENTENET,
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High Quality Plastic Mold Steels

AT AZREEAER U Stainless Steel for Quench and Temper

HPM33

I\ E—TL38
TUN—R>:129~33HRC M8 - RE At LA YT 4 X% CD.DVD
Prehardened BB TZAF Y& T
BEABERL 1 50~55HRC For Anti-Corrosion and Mirror Polish Mold e

Hardenable to / \\
' = d|

HPM38(Z13CrRaMoRA TV LA TH D AFHARICL>T
BEIN TV BIFEE T RS BEMA EEOEREINS
TIAF VI ESRICRBE T,

T BB ETHVUNS VWO T HERERIIEISEL TVET, BRAEE Food Container
IS HEBEICENTED SRDOREICHMENTT,

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 EmEt LIEDEN TV,
o SUSA20J 2 EDTHEMZB L. 7O LAY FRE,
o HIBEHHVNS BB RICRE,

o JUN—RUVIRETHAI SN2 D TEDOEEFERL 8L, _ .
HPM38D iR UIES H LU E 3
® 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.

‘ﬁ-_; o FAMAEE: LY X AL mT —R7RE
AR @ ZEABIAR R RE. OA EE AN
e HoZDAEM  BMA . ERMAR

18 Width ,}"

® Transparentitems : Lens, Container for cosmetics, etc.
® Flame retardant resin products : Home appliances , OA equipment
® For omitting plating : Food containerMedical instruments

BALIBRAE ® 5E A1 Quenching: 1,000~1,050°C 2255 Air Cooling
o 5EER U Tempering: 200~ 500°C z274% Air Cooling

ANYOTICEHORMNE, BE, KR, B M d SRR T — Y IC LR RNBETHD  BEDOREERIET DT
HOECBAANTOAT DEFHARIIFERCERTEIENTINET,

<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

ATV AR )\—R >l Prehardened Stainless Grade

PSL

ZYN—R> 33~37HRC (F Flatbar) L=y U EE PVC Extruded Products
Prehardened  38~42HRC (3L Round bar) TIAFv U= RIRAM

For Higher Grade Anti-Corrosion Mold

PSLIZB BT R A Al g, BERANR I BE BUE ISR UL
HoZRUTEBLTENLCNBIEZRY
BB RAT Y LAT S Fv & BAMTY,

PSL is precipitation hardening stainless steel which shows excellent corrosion resistance as
used for corrosive gas yielding resins or resins with flame retardant additives without plating.

f}'% E s ENLMBMEZE L. VALXYFEFARE,
Features o MBI T V/AZICLHIMTEBEEI DG BINTIHE S,

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

R = — U EL T T Yy e RERWTZ2AF v BREMOM R
o BRI S B B Corrosion Resistivity Comparison

LRy

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

SCM440 + 70LH->E
Crplating

SUS420J2(30HRC)

SUS304
PSL (40HRC)

HPM /7 7

I E—TLT77
ZUN\—R>:29~33HRC HREIME TRN—2A TIRFvo RN KEKINBRERDE
Prehardened Free Machining Martensitic Stainless Grade for Mold Base Rust after Imonth dipping in water

o ENMEMEZSE L. AKBINPR—ARHE DI RICHER,
HHIENRIF, o TUN—RYT TR,

© 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

o T 2 L XN—R
s B EEFRE BEIVITANR—RE
e AR efFBRHIEM

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

AHYOTICREDORME, BE, KR, B FHE 3 LR — Y IC LR RNBETHD  BRBOREERIETHHDTIE
BOERAANYOT DRHARIGFERLKEETDIENTENET,
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ﬁﬁﬂL)’%_‘ *%)EH *%)\@%}jz: bﬁlﬁ High Wear Resistance Grade

HPM3]

I\ E—TLA3]

JEABERL :55~60HRC SEEMERR
Hardenable to BRI 2AFv & RAN

High Wear Resistant Grade for Mass Production

HPM3 LBV R & R ET ERIRARORMIC KD,
RAL RN DI —lc D ES BTz,

BEABER U A T OMEFRT ZAF Y VRN TY,
HILBETHUNS BB BILBICHBELET,

HPM31is 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.

¢ JIS SKD W HDEWINEFEEZH LTS,
o G HIME ATHITENSKD 11 ICEE R B i

o HIBEHHVNS BB RICRE,

o SEIE_EME, SRIN T MBI T REFo
o SEE THIMEZHE L. RIF HTEICEL,

® \\ear 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

o TV T TR BB e ik
o A ICE—/LRE, OV 5 — K5t EBa. DA T H

® Engineering resin products and thermosetting resin products
® Precise mold : IC mold, Connector, Watch parts, Camera parts

EALFBLR ® 32 A 11 Quenching: 1,000~1,050°C 225 AirCooling
SENICEENS o FEER L Tempering: 200~ 550°C Z2)% Air Cooling

T 7Z5F4F Engineering Resin Gear

HPM31 DR UESHELVUE TR

Heat Treatment Properties of HPM31

E=
Thickness

rE
Length

\'\./-\

ANYOTICEEDORIEE, 5 H., M. B fHliE . B FRT— 5 I LRETMBETHD MROREZRIIT2HDTIE

BOECAANYOT DRHARIEFELBLERITHIENTEINET,

<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

DAL Aging Grade

YAG300

EFahaLIE : 52~57HRC B
Hardenable to BRI IRF v eREil

Super High Toughness Maraging Steel

YAG300Z BB BILIBIRRE TR R IF W LE T DT, LR R

480~520°CORFAAEZE ML 52~57HRCOIES THE L EE LY,

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.

E) LRI E S EE DI T 2HEDHD D E T B OFRICBUR OEILEF I ORUS FHiht
DBEERDBENHDET,
(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.

I;l,l-% e SEE T RV CHMIEEZE L T BN RICRE,

Features o SEET EMENENTWS,

¢ #9500 COIERRF NI DA T IESEEHRCHE 511,

EIIETEHE/NE L,

o Excellent toughness and mechanical properties under high hardness and
best fitted against breakage

® Superior mirror polishability

® Hardness of 55HRC is obtainable by aging at 500°C with least distortion

;\L//_:E\ o ZiEH LV
Application  ICBEIANAV =Y = D
o Z\RFELIFRROIY VY —EY

® Optical lens
® Thincore pin
e Ejector pin, either of small diameter or of long length

HPM /75

I\ E—TLT75

IR IEE

REIZ ZZF v o &R A
Non-Magnetic High Hardness
Free Machining Plastic Mold Steel

B ALIE : 35~45HRC
Hardenable to

O FEHLIE (1) 131.01 &SUS30470H D+ 78 E B S %,
Features

© 700°C x5h DI RIALIE T AFE35~45HRCHMG 51,
BWNEREEZET 2.
o R{LEFIER o

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

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

® Good nitriding properties
ié-__; e TS XFy 77? ES
Application o NEFEFERIMEA T E
o Plastic magnet

® \Wear resistant, non-magnetic supportive tools

ANYOTICEEHDOFEE, BHE. KK, JBL

HHUEY Eectorpn LXK Lens

B EYIREFIRB S DRER

Relationship between Hardness and Notch Tensile Strength

/ YAG300

SKD61

3000

N
o
o
o

IR E5|3RES (N/mm?)
Notch Tensile Strength

A3
* SCM440

| |
20 30 40 50 60
8= (HRC) Hardness

TSAFYIRYTEZY N Plastic Magnet

SIS & R T — S IC LB RERIIRETHD HRADREERIET 2D TIE

BOERAANYOT DRHARIGFERLKEETDIENTENET,
<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

TI2F v S ROBEHDEE EFF)

Higher Grade Polishing Method of Plastic Mold

AHDZEFIEF] @ EERHE (TEER) -
o R R— )/ —FFBE (AR -

Polish procedure

Example o FAYEYRIV/NIY R E(T)LNFEER)

* Polish by oil grinding stone (use kerosene)----------
*Polish by oil sand paper (use keroseng) ------------
* Finish Polishing by diamond compound (use felt cloth)

WHEAEEDRA >~

1. &EBEZERICTD

2. BREEZ BB MENBZ45~90 B THNEHELE
FryITEDLDICTS

3. BIREEX %R B LIEDMENEZRET S

4. FAVEYRMBETRIE EVR—IL ALY Y E—)L%Z
RAESERBWHEREE EFETS

5. PILZF BAL I O LI T4 7EY RICHAWERDIMEND T
BES e EWN

6. HFOEFUTIFICIIBGIFZ+21CT D

%

A. BRIHINEHE EIFICETAPEYROVINO Y REFERDE,
FILZF By AL RIS

_____________ #180—#240—#320—>#400—#600—#800
............. #600—>#800—#1000—#1200—#1500
............... #1800— #3000—#8000—# 14000

(Qum) (6m) (Bum) (1 um)

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

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.

Remarks

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

B. B EIFHELIHERE

C. THMNEETEICL. EEBRETHHEEDIENRESN TS E

D. D EEEFRRTRICIERiFZ I

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.

ANYOTICEHORME, BEE, KR, B THiE d SRR T — Y ICLRRNBETHD  BEDOREERIET DT
HOECBAANTYOAT DEFHARIIFERCERITEIENTINET,

<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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ToAF v I D5

Welding of Plastic Mold

BERICBIIDERER

1. BERTD %R

A RERERT IR RISES N LTS

B. BINPREWIEE (Bl H->=RE) 22l frETS
C.oHlE. JXVBR AT =B EZ+nIcRETS

B

Alttentive 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. Oll, dust, moisture and scale must be removed thoroughly.

1. Wg h }”@E BT *Eﬁ Fﬁﬁ %ﬁﬂj{ Figure 1. Standard groove shapes for overlay welding

// i,

2. AR
A BEERERER—MOROEDEER L.
BEEICEAEENC VRO LATHE UBWELSICT 5,
BEEOEEVARICOVWTIE A EM RO
FEXA—N—BEOCIRFTBEEERICEHWEDELE W,
B. @B AEEDZ A ERRICH250~300°CTEIEE T2,
C. ¥vET xR I 25 TIGEREICLDITD,

3. BEEE
A HPMY ) —XDRERNT B OBER T A EZ2RTICR Y,
B. 7UN\—R Vv EEABRRUIDEE
o TRELZTT D,
COBERUIFOREINOFIE B EABOE—1bIc LS
FEEE ETRLOVRINTOREREICEN DD,

K. ABRDBEBETLT AL Table1 Welding procedure

ld AR BLICRIC

V psrrrsvnnniiss it

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 akind 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 1shows 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.

OTIGEEE  TIGWelding (BRI TZMERD R L)
AR EREE E OmE e (Stress relieving for correcting
Rod Current : deformations and precise surface texturing)
Pre-heat Welding Post-heat N
HPM-MAGIC 2.4¢ 80~160A 150~300°C 150~300°C 450~550°C
3.2¢ 110~200A
o _ (Ri3#) EDs
ArLE  10~15¢/min (Cool Slowly) Air Cooling
Flow Rate
e g V\I/eﬁljf]g o BRL
Shielded Metal Arc Welding FoEh iy Tempering
- - Post-heat °
Bk EREE Pre-heat 5 500~600°C
HPM7 Rod Current 100~150°C 200~300°C o
3.2¢ 90~120A |25 | )
406 130~160A #wn A ms
Cool Slowly Air Cooling

A AHYOTICREDORME, BE, KR, B FHE 3 LR — Y IC LR RNBETHD  BRBOREERIETHHDTIE
BOERAANYOT DRHARIGFERLKEETDIENTENET,
<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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A4t T135-0061 RRAMTIRXEMATH6HICS BMTFALRITY
EEMEEERR KRERER TEHE

REAXZ T450-6036 EMELHEMHPRNREZR—THIHLS (UREVISILFT—X)
(S SEEST
mEAZE T530-6112 ARKARTIKHFZE=TH3IH23S (F2EF1EIL)
PRS0

BHRICETIEMNEDER HEV TV ~OBEWELE (TEH) ZFIBLE L,

PrOte r i a I 5y Ltd m  https://www.proterial.com/

Head Office Toyosu Prime Square, 5-6-36 Toyosu, Koto-ku,
Tokyo 135-0061, Japan
Tool Steel Dept. Specialty Steel Business Unit,
Advanced Metals Division

Proterial America, Ltd.

Head Office 2 Manhattanville Road, Suite 301, Tel +1-914-694-9200
Purchase, NY 10577, USA.

Other Office Chicago, Detrait, Pittsburgh

Diehl Tool Steel, Inc.

Head Office 800 East Ross Avenue PO.Box 17010 Tel. +1-513-242-8900

Cincinnati, OH 45217, US.A.

Proterial Europe GmbH

Head Office Immermannstrasse 14-16,40210 Duesseldorf, Germany Tel. +49-21116009-0
Other Office London, Milano, Paris, Munich

Proterial (Thailand) Ltd.

Head Office 1/60, Moo 5, Rojana Industrial Park, Tel. +66-35-330-588

Tambol Khanharm, Amphur Uthai,
Ayutthaya 13210, Thailand

Bangkok Unit 13A1, 13" Floor, Ploenchit Tower, Tel. +66-2-263-0889/0890
Branch 898 Ploenchit Road, Lumpini, Pathumwan,

Bangkok 10330, Thailand
Ayutthaya 484 Moo 4, Uthai Sub District, Uthai District, Tel. +66-35-958-990
Factory Phranakornsri Ayutthaya 13120, Thailand
Proterial Asia Pacific Pte. Ltd.
Head Office 12 Gul Avenue, Singapore 629656 Tel. +65-6861-7711

Proterial Specialty Steel (Dong Guan) Co., Ltd.

Head Office Cha Shan Town, Dong Guan City, 522380, China Tel. +86-769-8640-6726
Shanghai Branch No155 jiu yuan road, Qingpu industrial zone, Tel +86-21-3629-2202

Qingpu District, Shanghai, 201712, China

Dalian Branch  3%-2, Koushin Mould Industrial Park Il B-1-14F. Tel. +86-411-8718-1011/1022

T.Z Dalian, 116600, China

Proterial Specialty Steel (Ningbo) Co., Ltd.

Head Office No.205 Xizhihe Road, Chunxiao Industrial Park, Tel +86-574-8685-0333

Beilun District, Ningbo City, Zhejiang, 315830, China

Proterial Korea Co., Ltd.

Head Office 333, Gongdan 3-daero, Siheung-si, Gyeonggi-do, Tel. +82-31-319-3933
15115, Korea

Seoul Branch Rm. 1606. City Air Tower Bldg, 36. Tel. +82-2-551-4422
Teheran-ro 87-gil, Gangnam-gu, Seoul, 06164, Korea

Busan Branch 20, Hwajeonsandan 6-ro 102beon-gil, Tel. +82-51-941-3933

Gangseo-gu, Busan, 46738, Korea

YSS, ¥ ZF/\ S & HPM-MAGIC, HPM, CENA.HAP, ZCD, PSL. ZDP. YAGIZ&
() 707 U7 DEFREIET T,

YSS, HPM-MAGIC, HPM, CENA, HAP, ZCD,PSL, ZDP and YAG are registered
trademarks of Proterial, Ltd.

HYOTES  YSS-TS-G-14-W(J.E)

PROTERIAL

ANIOTICEHDOFEMER. ARNBIET

B RIAMBEERFEBDEI DT EREL
E3EN

- EAYOVICEEHDREGTERSEEI I EN

S2VWET,

CAAYOTTEABDEMEHRERCRT,
SRR ELRT D DA FAMIBLET

SHRRLIES W,

* 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.

REICEITBITER

Notes about safety
M IEEEY T BMEPRERICAANPE T RENBE
ZB5E S 2 DR EX AR L TES W, M Z SR,
TIHI LB EAERBEMISh2BY. 28, 5.
BIEREHREVTEAINIBRE ZETIERT AR
EB-AARZAVECHEWNREELPRIEREZERLT
ERZBOREZEHRU TS,

Steelis 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.

ANYOTELBDER EIREF2023F 1 BREDHDTY,
EEICRDHEEHDEI DT, BENDBHSBRNZE I
BFHCTINTRETTERZRENNLET,

Our address and your contact indicated in this catalog are
those as of January 2023. If you cannot put a call through,
please contact below.

Printed in January 2023 (T-FHa)



