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YSS High Quality Plastic Mold Steels

N4 EF— I A HPM Series

HPM~U—2Z
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In compliance with advanced plastic molding technology
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YSS plastic mold steels "HPM" series are increasing popularity in compliance with advanced plastic molding
technology. "HPM" series are fulfilling demands of plastic industry for molds that provide crepe-and mirror-
finishability and mold durability for corrosive gas generating and reinforced resins.
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Mold Material and Application
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HPMOOOOOOOOOOOOOOOO
Sequence by Technical Needs

S55C(13HRC)
00O Strength

SCM(28HRC)

00O Strength
00000 Inner Hardness
000 Machinability

\4
EEVA < T —> EEEN

(29-33HRC) (29-33HRC) HPM77
000 Weldability (29-33HRC)
0 0 O Mirror Finishability ooo

Corrosion Resistivity

00O Strength

BT < T — I

(38-42HRC) (37-41HRC)  (33-37, 38-42HRC)

gooo oogd
Wear Resistivity Corrosion Resistivity

000 Mirror Polishability
00O EDM Finishability
000 Creping Texture

(37-41HRC)

000 Rust Resistance
0 00O Machinability

(37-42HRC)

oooo ood
Wear Resistivity Corrosion Resistivity

SKD11 € SKD61 = SUS420J2

(58HRC) (53HRC)
00O Toughness 0ooo
0000 Precise H/T High Hardness
oomomoo oogd
Surface Texture High Toughness Jon
gomomoo Mirror
Polishabilit
HPM31 Surface Texture IShabiity
(58HRC)
~~ HPM38
\?VEarDRDesistivity V (83HRC)
00O Toughness YXR33 Job D-
(58HRC) Super Mirror
Polishability
goooo
HAP5R Corrosion
d
(58HRC) Wear | HPM38S |
Dmom Resistivity (53HRC)
Wear Resistivity
Y 0000
Higher Toughness
HAP10 o oooo
(62HRC) (64HRC) Super Mi_r!’or
Polishability
oooo V
Wear Resistivity YAG
(54HRC)
HAP72
(68HRC)

000 General MoldD OO0 00000 Prehardened Steelld

000 Precise MoldO O OO0 Steel for HardeningO

m 00000 Properties Comparison Table
ooo ooo S ooo ooo ooo ooo oooo ooag ooo
00 0ooo
Material Machinability Heat . EDM/Creping !vlirror_ . Weldability RUSt Wear Toughness Cost
deformation texture polishability resistance resistance

HPM7 4 0 g 3 5) 2 2 4 4
HPM2 4 0 2 2 3 2 2 3 4
HPM38 3 4 5 4 3 4 3 3 2
HPM77 4 ] 2 2 3 4 2 B 3
PSL 2 0 4 3 5) 5 2 4 2
CENA1 4 0 5 4 4 3 2 3 3
HPM1 4 0 3 8 3 2 2 2 8
HPM50 3 0 5 4 4 2 2 B 3
FDAC 3 0 2 2 3 3 3 3 3
HPM38S 3 4 5 5 3 4 3 3 1
HPM31 3 4 5 4 2 3 4 3 2
YXR33 3 3 5 4 3 3 4 4 2
ZCD-M 2 3 5 2 1 4 4 2 2
ZDP282 2 3 4 4 2 4 4 2 1
HAP10 2 3 4 8 1 2 5) 2 1
ZDP4 1 3 4 4 1 4 5 2 1
HPM75 1 3 2 2 3 3 3 3 2
YAG 2 4 5 5 5) 3 3 5 1
S55C 5 0 3 2 3 1 1 3 5
SCM440 3 0 3 2 3 2 1 3 4

Maraging Steel

0od d ogd gooon gooono
Group Emlag;er&e[ls_'sRC] Grade Material Type Application Example
P200] 0 gooOoOoOoQoOoOoOoOooooooooooooo
HPM7 P20 | d Mold required good weldability & machinability (Autoparts, Home
improve electronics, House eguipment)
P00 00000 0000000 MoONmoo0moooooog
HPM2 P20 improved & Opagque parts for mass production, Plate [0 holder
resulphurized
290 33
HPM38 SuUS420J20 O 000000 ooo0@moooo@omoOoooo
420 improved Flame retardant resin, Transparent parts, Rubber
E 8 resulpherized Corrosion resistant mold plates, Rubber mold
c
E% 0O 0 38042 PSL suse6300 O pvCOOOOOOODOODO
S
0 i:d 0 0O 330 37 630 improved Mold for polyvinyl chloride, Frothy resin, Rubber
)
DE OCr,NAIDOOOO 00000000000 oooDooooooAD0ODOO
O 370 42 CENA1| Crcontained NiAl Rust resistant mold with sensitive surface as mirror polishing,
precipitation grade creping, EDM (OA electronics, Transparent case etc)
a1 resulpherized Mold for general use (Home electronics etc), Plate I holder
P210] 0 0000000000000 0O0O0o0OoDoODocADODOOO
HPMS50 P21 i d Mold requiring sensitive surface as mirror polish, creping, EDMU
improve (Transparent case, OA electronics etc)
SKD610 0 0 O
OooooOooooooo
380 42 FDAC H13 improved & . . . .
resulpherized Engineering resin, Slide core
000000000o00o00o0ooOooU0OoooooO
SUS420J20 O
HPM38 420 d Mold for Anti-corrosion / Mirror polish (Floppy, Casette, Medical
AAREIeAE instruments, Food container, etc)
500 55
HPM38S SUS420J20 O Ooo0o0oOoOoOoOoOooOooooooooo
420 improved Mold for super mirror polish (Optical disc / Lense)
SKD110 O 000000000o00o0oO0o0oOoOooOoooIcooood
— HPM31 A2 d Wear resistant mold for engineering resin
= HIRIONE (Gear, Connector, ICO
£ >6H60 gooooooooooooo
(@) 0o0ooooooo . . . . .
0~ YXR33 . Mold required high toughness O high hardness (Core pin, Thin
c
0 <
0 < SKD110 O icoooog
O % ZCD-M D2 improved IC mold
o s 600 63
o opasal omea 0 Jd0 | 00DDODDDO0DD00D00000000000
o aniess Stee Reinforced and flame retardant engineering resin, Optical disc
L (440C improved) ’
HAP10 oooog gooooOoOoOooooooicocoooo
P/M HSS Reinforced engineering resin, IC mold
600 65 0oooooooooooooocooooo@ooooooooo
7DP4 0oooooooo ooooo oo mood
P/M Cold Die Steel Reinforced and flame retardant engineering resin, IC mold, Slide
parts, Cutter required exceptional wear resistance
00ooooooo
U o 400 45 HPM75| High hardness,non- DD.DD.DDDD.DD.DDDD.DDDD
E %’ mag%etic, resulpt’wrized Molding in magnetic field (Plastic magnet)
Di: oooo 0000000 OoUoOoUoUoUoOoUOoUUOUUUoUog
0 I_? 520 57 YAG Mold required exceptional toughness (Core pin, Thin wall) ,Super

mirror polish (Optical lense)

gobogooos Ratings : 5--Best 3--Ordinary 2,1--Poor

gooooooOooOoUoOoooUOoOoUoOoooooo
(Remarks) Please refer above as general concept.



m 000
0 Machinability

0000 0O0d Drilling

000 SKH510 ¢ 10
Tool

00 00.15mm/rev
Feed

O0030mmOO00O00 brind holed

Depth

gogd
Dry

mJ0000ooooo

O Polishing Property
O (Schematic Diagram)

m J00osooooo

O Corrosion Resistance
O (5%Sulfuric Acid Solution)

0O O O Hardness (HRC)

60

50

40
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20
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Properties Comparison

000 oo 00000000000001m0 00 Better
Hardness Cutting Speed (Tool Life : Cutting Length 1m) —
Grade HRC 10 20 30 40
S55C 13 |
SCM440 28 |
aEy
Hevz | a3 (I
pevzs | 32 (I
PSL 35 -
cenal | 40 [
ey
ey
FOAC | 40 |
SKD11 O |
wev3l | D [ | |
| _
YAG

( HPM38 ) HPM38S)
HPMS0 —

HPM1

(HPMZ) ( HPM7 )
B oooo 7
(D ooo D)
goooo
B Super mirror finish
ooooo oooooo <Optica|disc>
, General products Transparent products i Optical lense
I I N
| | | | | | |
2,000 4,000 6,000 8,000 10,000 12,000 14,000 5
OO Better

0000000000003 Mirror Polishability (Grain Mesh)

ooo 0000 Weight Loss by Corrosion (mg/cm?20 h)
<— [ [0 Better
Grade 1;', 1|0 1|5 2p
PSL -
HPM38 -
ZDP282 _
sus44oc | ]
SKD11 |
X —
R ——
HPML |
SCM440

m oo ] ooo oo 0000 Wear Ratio (mm3/mm?20 mm)x 107
U Wear Resistance Hardness
Grade HRC |<— OO Better 0.5 1.0
000000 0d0O Ohgoshi Wear Test
SKD12 59 |
0000 SsMC415
Work Material SKD11 60 |
000 06.8kg HPM31 so |
Load
zoP4 | 65 |
00 000400m
Total Friction Length SUS440C 57
000000.78m/sec ZDP282 62 (I
Friction Speed
SKH51 63
HAP10 64 _
IDDDD_D _ alla 0oooOo 02000 coo oo
[ Mechanical Properties ooo Hardness Tensile 0.2%Yield i Reduction of
Grade Strength Strength Elongation Area
HRC %
N/mm? N/mm? %
HPM7 32 975 854 20 55
HPM2 33 1,059 931 20 51
HPM38 52 1,912 1,618 13 35
HPM77 32 990 843 16 41
PSL 39 1,167 1,098 11 34
CENA1 40 1,225 1,150 15 50
L 1,225 1,029 18 40
HPM1 40
T 1,216 1,010 10 25
HPM50 40 1,225 1,010 21 50
HPM75 42 1,304 1,108 11 28
YAG 53 2,010 1,912 10 48
m [J 00000 Physical Properties
00000 Thermal Expantion Coef.00 x 100 O 0000 Thermal Conductivity(l W/mO KO
0 O Grade 10000 2000 3000 4000 200 10000 2000 3000 4000
HPM7 11.8 12.2 13.0 134 34.3 37.7 39.8 40.6 40.6
HPM2 115 11.9 125 12.9 37.2 37.6 38.0 39.3 38.0
HPM38 115 11.9 12.3 125 25.1 27.2 27.6
HPM77 10.7 11.1 17.9 18.8 20.9
PSL 10.6 111 11.9 12.1 16.3 17.1 18.8 21.3
CENA1 11.0 114 12.0 125 28.6 28.3 28.8 30.1
HPM1 11.4 11.8 12.3 11.8 32.6 33.0 33.4 34.7 34.7
HPM50 11.3 11.6 12.4 12.8 32.2 32.2 33.0 34.3 34.7
HPM31 11.9 12.3 12.6 12.7 28.4 28.8 28.3
HAP10 10.6 10.8 111 11.4 19.2 20.0 20.9 21.3 225
HPM75 16.9 17.6 17.0 15.8 17.9 21.3
YAG 10.8 20.9 25.5 27.6
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Resin Types and Grade Selection

oooooono 0000000 O O (Required Life and Grade Recommended)
Ho D Required Properties SHORT MEDIUM LONG MASS PRODUCTION
Resin for Mold 0 100 0 500 0 1000 0 1000
CENA1
ogo ooo HPM7 HPM7 CENA1
- HPM10O 50 +00
General Machinability HPM2 HPM2 FDAC Nitriding
FDAC
oooo
. . aooo HPM7 CENA1 HPM38
Engineering Wear Resistivit HPM2 APM7 D FDAC o HPM31
ear Resistivi itridi itridi
Resin y Nitriding Nitriding
gooo FDAC goo
ogono ooooo CENA1 oooo ZDP4
Thermo | . L CENAL * Nitridin P
| Reinforced | High Wear Resistivity FDAC 2llniel; HAP10
-plastic HPM10 50 Plating
HEH aoo HPM38 HPM38
Flame i HPM38 HPM38
Corrosion Resistivity | Prehardened PSL
Retardant CENA1
oono goood CENA1 CENA1 HPM38 HPM38
Transparent | Mirror Polishability HPM50 HPM38 ZDP282
CENA1 CENA1
oono gooo
o HPM1[ 50 HPM1[b0|+O0 OO0 HPM31 HPM31
General Wear Resistivity Plating
gooo FDAC FDAC
Thermoset
ooo ogoooad CENA1 HAP10
. . o +00 HPM31 HPM31
Reinforced | High Wear Resistivity | FDAC Nitriding ZDP4

0 O O O General Resin
O O O O Engineering Resin

O PS, PE, PP, AS, ABS etc.
O PC, PPE, PA, POM, PBT, PET etc.

000000 Advanced Engineering Resind PPS, PI, PES, PEEK etc.

oooooboogooDoglso ooz
goooiso o0 goooogoo

Yasugi works acquired International Organization
for Standardization ISO9002 and 1ISO14001.

REGISTER FIRM Accred
k No0.0076, No.0077

ited by RVA
86-93

JAB

QS Accreditation

R002

oooooa
Prehardened 3700 42HRC

ooooo ooo
oooooooooooo

Precipitation Hardening, Rust-
Resisting Grade for Precise Mold

CENAID DO OOODODODODOODbOODoooog
o0omoboobooobmoboocrobooobon
gbooboboooobbooobbboooooboomoon
ooooooobooooon

CENA1 is new concept grade breaking through with
rust resistivity and excellent machinability. CENA1 is
manufactured by consumable electrode remelting
method, having exceptional high purity and suit for
critical surface finish.

AR Features

OO000OQoO00OooooooooOo(37-42HRC)
gboooobbbbomooobooobobbomobogo
gooooboaoobooba
gbooobboboooobomooboboobo
gbobooobomoooomoboobooooo
gboboboboooooboboobobboboon

o JIO0OD0DMIOODOODMDODIDOODODODDOO
gooooo

o JI0OIDOOUOOODMMIDODOODOOD

e No heat treatment is hecessary. Uniform hardness
distribution.C0 370 42HRCO

Higher rust resistivity compared with P21 type grade.
Excellent machinability makes machined surface better.
Excellent mirror polishability, crepe- and EDM finishability.
Good weldability with least hardness elevation.

Good nitrinding hardenability and can be used for wear
resisting application.

O Appiication

o JODUU0DOULDDODOULODLDDDOOODOADDUOOD
e JOOODOODOO

Critical surface finish mold for transparent parts, etc.
Engineering resin products

ooooog
Prehardened : 3700 41HRC

oooon

Oo0o0ooooooonon
Precipitation Hardening
Grade for Precise Mold

AR Features

o IDDOODOOOOLOODOOOLMI 370 41HRCO

o JIIDDMIOIOOUOMIIODODODODODOOOO

o MO OOO0ODOODDOOOODOOOOO

e No heat treatment is necessary. Uniform hardness
distribution.C0 370 41HRCO
Excellent mirror polishability, crepe and EDM finishability
Good weldability with least hardness elevation.

oooo
Mobile Telephone

oooooo
Video Camera ,

gooooooooobooo
Non-glare Treatment Sample

gooooooooooono
Creping Sample

goooon
EDM Sample

CENAL1 100x 100x 50(mm)
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gooooo
Prehardened 3700 41HRC

ooooo ooo
oooooooooooo

Free Machining Precipitation
Hardening Grade for Precise Mold

HPM1OOODOOOOOODODODOODODOOOOoooooo
000000000 0oooooooo

HPML1 is free machining plastic mold steel
prehardened to 40HRC manufactured by consumable
electrode remelting process.With superb machinability,
HPML1 is fitted for genaral applications.

Features

JodooooooomoonDDm37041HRCO
d00040HRCOOOOOOOOO0O
do0doooomboboooooobobobooooo
doddobooooooooooo@moobDobbooobooooo
No heat treatment is necessary.d 370 41HRCO

Excellent machinability among 40HRC prehardened grades.
Fitted for high class polish to get brightness easier.

Uniform hardness even in large crosssection and less wear
of parting.

EETERE Application

gooooood
dooooooogo
goooooad

ogoooad
goo0oO0oO0oO0oOoOoOOoOoOoOoOODOO
General plastic products

Home electronics, auto parts
Daily goods for mass production
Precision mold for rubber

High hardness die plate, holders

gooooo
rehardened : 38[01 42HRC

ooooooooo

Free Machining
Hot Working Die Steel

FDAC

O
O
x
T
O
%]
(%]
(]
c
=2
©
T
O
O

Features

JodbooooooomoonDD o380 42HRCO
ooooooooooo
ooopoooooooooooooooo

No heat treatment is necessary.[] 3800 42HRCO
High wear resistance and toughness.

High abrasion resistance.

High hardness obtained by nitriding.

Application

e JOIOODOODODO
e JIOODOODOO

e Slide parts, Pin
e Engineering resin products

goodoodooooooo
Personal Computer

4001
0000 385HV
P\;_f
O
>
T
O 350
@
o 000000 EDM Condition
g 0O Electroded O Cu
T 00O Voltage 90V
o 300 00O Currentd 3A
O
B
1 1 1 1
oo 0.05 0.1 0.15 0.2

0000000 Distance fromSurfacel mmO

gbobobobOobooodHPM1O

Hardness Distribution of EDMachined Surface in Depth

501
CENA1CHPM1[FDAC
40p—0o 009
HPM7HPM2

Po0O——ou_o— —— —0 000

30
SCM440
201
S50C

| | | |
150 100 50 0 50 100 150

0000000 Distance from Centerl] O O O
oooooooaa

Cross Section Hardness Distribution
00 300mm O Square Sizel

32HRCU U U [ [ [

gooooo
Prehardened( 2900 33HRC

oooo oo

goboooooooo
For Medium and Large Mold
for General Application

HPM7

HPM7O OO0 O0O0O0OO00OO0OOO0ODOOODOOOOOO
OO000ooooooooooooooooooomoon
O00000Mm@IO3BHRCOOOOO OO OOODOOODODODO
HPM?7 is plastic mold steel prehardened to 2900 33HRC
fitted for medium and large size mold, having good
machinability and weldability. In addition, it has good
mirror polishability and EDMachinability to make itself
one of the best steel in this class grade.

TR Features

0000O0bOOobOOobDOobObbOOOObOm290 33HRCO
gobbmpgbobobboobooboon
goboooobboo@mobobooboboobooboboooboo
goooobooooboobon

000000000000 00000MO00000000000000000
gogogooooooo

ggbooooooboooo

Uniform hardness distribution even in large crosssection. (29-33HRC)
Machinability is better than P20 or free machining carbon steel.
Excellent weldability with least hardness elevation.

Good mirror polishability.

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

Excellent toughness.

Excellent nitriding property.

ETEEET Appication

gobodoomombob™mboobobmboboo o
gobodoboboobuooobooboobobooboo
o0 o0oboooboboobooooboooo

Auto parts ex.Headlight lense, Taillamp, Inner panel etc.
Home electronics, House equipment ex. TV cabinet, Air
conditioner housing etc.

e Others large daily goods, Large container, Pipe, Rubber

oooooo
Prehardened : 2900 33HRC

ooo ooo

goooooooon
Free Machining Grade
for Mass Production Mold

Features

gobooooboobbbbOooobbm 290 33HRCO
bbb ooom oo
00o0o0Mmo0mooobooomoboobooooo
Uniform hardness distribution even in large crosssection. (29-33HRC)
Good machinability as well as S55C carbon steel.

Higher yield strength, abrasion resistance, best fitted for holder and plate.

Application

o (UDOUIDOOIIDIDOOIDO e OOOOOOMIOOOO

e Genaral opaque products:Daily goods, Toys
e Die plates, Holders

00000000 Inner Panel

0000000000 Tail Lamp

00000 Endmilld CoOOO Co-HSSo 3
V=22.5m/min

f=0.0552mm/0 Blade

a=2wx 10H

00 Wet

scMa40, /

e @

7 e, —1
)///

0.4

o©
w

/.

o

0000 ToolWearD O OO
o
N

HPM7
0.0
1 1 1 1
0 2 4 6 B 10
000 Cutting Length O O
gooooo

Machinability Comparison

HPM70 o OO OO No crack

SCM4400 x 0 O OO Crack has occurred

)

7

gooooo y-groove Weld Crack Test

JIS Z 3158 J

JIS 2 315801 O
TicO O TIG Welding
gooooo No pre-heating / No post-heating
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goodooa
Prehardened( 2900 33HRC

ooooo
Hardenable to] 5000 55HRC

ooooocooo

ocooooooooood

For Anti-Corrosion and Mirror Polish Mold

HPM380 13CrD O Mo OO0 OO0 OOO0OODOODOOOO
goooodmooooooob@mooooooobooooooooo
oidoiod@omoboobooooooooimuoonog
goodopbmoomuoooooobmooooooobooooo
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.

TR Features

dooooboooooooooo

SuUSs42020 0000 0000MOO0OO00ODO O
Jooobboupoobomboobobbo
goooooooooobodboooooobbooog
Excellent mirror polishability

Better corrosion-resistivity than 420.

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.

CENENERE Appication

dodooooooooooooooboo
do0bOOoooooooooAOODDOOO
dddddooooooooooo

Transparent itemsO Lense, Container for cosmetics, etc.
Flame retardant resin productsC] Home electronics, OA
equipment

e For saving plating(] Food container,Medical instruments

googdnd Heat Treatment

e [1 0 O Quenching 1,0000 1,0500 O O Air Cooling
e [0 0 Temperingdd 2000 5000 OO Air Cooling

oooooo
Prehardened : 2900 33HRC

goooo
Hardenable to[] 50001 55HRC

gooood

Oo0o0o0ooooooon
For Super Mirror Polish Mold

HPM38S

IR Features

e JOIODOOODDOODOOOHPMIBOOODOOODODOODO
goooolyumbOOOOoOooOonoO
HPM3gOO OO Ooooooo
doooomooooooo
Superior mirror polishability to below 0.01y m surface roughness.
Other features are same as HPM38.

CD, DVD, MO, and optical lense

ooo

0 0 Hardness0 HRCO Dimensional Distortiond O O

goooOoomooo
Nonmetallic Inclusion Quantity (Index Number)

00000 Size65Tx 100Wx 150L
0O O 0O Quench1,030000 00 (VQ)
N.OO O O Negas Cooling
0.10
0.05 0 Width a0
7 * ./ Length
-0.05
56
o,
54 \
o L}
52 \./0/
50
481
1 1 1 1 1 1
ooo 200 300 400 500 600
as Quench goooon

"i'ul-'_-=J!I|I'IIHI.IIf!!HIJJI““.‘.‘: Il

LN

doooooooao
Compact Disc

Food Container

100

50

Tempering Temperatured 0 0

HPM38O O OO OOOOOoog

Heat Treatment Properties of HPM38

SUS420J2

HPM38 HPM38S

HPM38SO O OO
Purity of HPM38S

NERRRARENRRERRRANRRANRNEE

ogooooa
Prehardened( 3301 37HRQ Flat bar0
380 42HRQI Round barl

oooono
ocoooooooon
For Higher Grade Anti-Corrosion Mold

PSLO0O O O0O0O0OOOOOMOOOOOOOOOoOoOna
ogooooboooboooboodoooooooooooo
gooooooooboooooon

PSL is precipitation hardening stainless steel which shows
superior corrosion resistance as used for corrosive gas

yielding resins or resins with flame retardant additives
without plating.

TR Features

000000oDoobDOoooOoDOo0mooooooooo
goddboobobdooooooo0bmoobooo
Best corrosion resistance among plastic mold steels. Plating
is not needed.

Least hardness elevation on EDM or welded surface and
easier finishing jobs.

CETETEE Appication

dddddooooooooooooooboon
goooooad

goooad

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

Precision mold for rubber

oooooo
Prehardened : 2900 33HRC

ooo oooooo

gooooooood
Free Machining Martensitic
Stainless Grade for Mold Base

NN Features

gobobobob@booboooobobooobooo
goooooboooo

goooooomoooog

Good corrosion resistance and well fitted for rust protection
of water cooling holes or surface of mold base.

Excellent machinability

Prehardened and good mechanical properties

ENEER Appication

godddooooooooo
dodddddooooooooooooo

aooad

gooooao

Holder for compact disc mold or lense mold.

Holder for food or medical container mold and precise
engineering resin mold.

Mold for rubber

Anti-corrosive support tools

0000 Weight Loss by Corrosion O O

2.0

s

1.0

0.0

gooooog
PVC Extruded Products

SKD11] 58HRCO

SCM4400 0 0O OO Cr plating

00000 Test Conditiond
000 Solutiond 100 HCL
000 Temp.O 400

SUS420J2]1 30HRCO

SUS304
PISlD 40HRCO

10 20 30 40 50
0000 Dipping Timed hrO

O00000O00OO0oOoOoOoOOoOoOoOOoOO
Corrosion Resistivity Comparison

T
' Water level

HPM77

S55C

oobi1ioooooono
Rust after Imonth dipping in water

11
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ooooa
Hardenable to15500 60HRC

oooood

goo00odooooooon
High Wear Resistant Grade
for Mass Production

HPM31OOOOOOOODOODOoOOooooooooogoo
00000000000 ooooooooooooooa
O00o000o0o0000oO0o00@Moo0oooooooon
HPM3L1 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

JISSKD11O0 00O d0oooooooooooo
doddMmoooskbi1iooomooooao
doooobobomoooooo
ddoddomobooomooooooooooo
dooooooobobbObmomooooao

Wear resistance is as high as JIS SKD11.

Much better machinability and grindability than JIS SKD11.
Least heat treatment deformation, best fitted for precise mold.
Good mirror polishability crepe- and EDM finishability

High hardness and toughness, enough against chipping or
breakage

Application

e JOOOOOOODOODOODODO
e NOOODICOOODODMODOODMIODOOmMOOOO

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

googn Heat Treatment

e [0 0O Quenchingd 1,0000 1,0500 O O Air Cooling

ooood
Hardenable ta1600] 63HRC

e [0 0OTempering 0 2000 5500 OO Air Cooling
ogoooooo
Ogooooooooon

High corrosion Resistant

and High Hardness P/M Die Steel

Features

gooooooooDooobooooooOoomsus44oCcooog
60-63HRCLO 0 0 0O OsSUs440CcO OO0 Od
ooooooooo

ZDP282 is made by powder metallurgy process and having
uniformly distributed Chromium carbide.

Hardness 60-63HRC, Good corrosion resistance better than 440C.
Good mirror polishability

[ ]
[ ]
CENETEEE Application

e 0000OOOOODO e Flame retardant engineering resin products
e N0IIDMIIOODOOOOOe Optical disc moldd stamper sided

googdn Heat Treatment

e [100Quenchingd 1,1000 1,1300 O O Air Cooling, 0000 sub-zero
e [100Temperingd 5000 OO Air Cooling

ooo

0 O Hardness HRCO Dimensional Distortion O O

0.
0.

-0.

00O HardnessO HRCO

oopooooo
Engineering Resin Gear

00000 Sized16Tx 46Wx 60L
0O 0O 0O Quenchd1,03000000(VQ)
15+ NOOO O A 00 Thickness
NgasCooling #7x 0 Width
05 A X~ o [0 Length
0
051 1
o,
62} \ i
60| o . .
581 T~ — \ i
56 * .
54 g
gooo 200 300 400 500 600
as Quench ooooo
Tempering Temperature 0 O
HPM31OOOOOOOoOOooooo
Heat Treatment Properties of HPM31
64
63
62
61
60
591
58}
STI | g 112500000000-7500
561 Air Cooling[] Sub-zero l
1100000000000 -7500
55 Air CoolingO Sub-zero A
54 1 1 1 1 1
0 100 200 300 400 500 600
goooo

Tempering Temperatured O O
ZDbP2820 0000000
Heat Treatment Properties of ZDP282

EREENREEN

ooood
Hardenable ta 15000 57HRC

oooo

ooooboobobooo
Super High Toughness
Maraging Steel

YAG

YyAGUOUOOOOOOOOOOoOOOouoooooooo
480-52000 00 00000000-5S7HRCO 0000000000

As YAG is delivered as solution heat treated condition,
you are advised to conduct aging at 480-52001 in order
to get hardness between 50-57HRC after engraving
cavity.

TR Features

gobbmobobbooooobooob™@booooa
goboogbooooboooo
gsoodbdpobOo0obOooomossHRCOOOOomooo
goood

e Superior toughness and mechanical properties under high
hardness and best fitted against breakage

Super mirror polishability

Hardness of 55HRC is obtainable by aging at 50000 with
least distortion

ETEEE Appication

e J0OOOOOO

gooooooooo
goooooOoopoooooopoo

Optical lense

Thin core pin

Ejector pin, either of smaller dia-meter or of longer length

oooo
Hardenable ta 14000 45HRC

ooooog

gooooooooooo
Non-Magnetic High Hardness
Free Machining Plastic Mold Steel

IR Features

o [II[MpI1.010suUS34000 M O00ODooOogn

e 7000x 5h0 000 0O0OMDO40-45HRCO OO ODOOO
ooooo
goooog

e Permeability(p ) is 1.01, equally non-magnetic as 304

e 40-45HRC is obtainable by aging of 7000 x 5h and has
higher wear resistance.

e Good nitriding properties

000000000000000000000000

remarks:
Slower machining recommended as it is easily hardened by machining.

CETETER Appication

e JIOOOOODODODO

e JODOODODODODO

e Plastic magnet

e Wear resistant, non-magnetic supportive tools

ooooo
Ejector pin

goooogo
Notch Strength 0 N/mm?0

3000 n
YAG
2000
1000
SCM440
0 1 1 1 1
20 30 40 50 60

Relationship between Hardness and Notch Strength

gooooobooood
Plastic Magnet

0 O Hardness 0 HRCO
gooooooooooon
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Higher Grade Polishing Method of Plastic Mold

gooobd

Polish procedure
Example

gboboomooogf----------
goobooobobooood--

77777777777 01800 2400 320 - J 400 - 0 600 - 1 800
77777777777 J 600 -0 800 - 1000 - J 1200 - 0 1500

00000000000000 00000000 0 1200-0 1800- 0 3000 - [J 8000

[l Polish by oil grinding stone (use kerosene) ------------ #180 - #240 - #320 - #400 - #600 - #800

[] Polish by oil sand paper (use kerosene)
[ Finish Polishing by diamond compound (use felt cloth)

gobogooood

1.000000000

2. 00000000000 O0D0O0Og45-%0c00b0ooooonoooo
goooooooo

.0000000b00omMmoobooooboobon

4. 000000000 00mobobmooboobooboooo
gobbooooooog

50000 M O00000MbO0bOo0000o00O0noooonoo
goooooo

6. 000000000000 00O0OO

gd
A. 0000000000000 0O00bO0O0b0oboooboooa
0obooomooobobbbooooo

goboooobooooooog
Diamond Compound Finish

BOOOOOOOOOOOOO
ciobbooboonoombooobooooooo
DOOOODOODOOOOOOOoooo

O0000oooooooooooad
Scratch remains due to
overload.

go0dooooooooo
Aluminium Oxide Finish Not Good

oooooooooobooo
Seam and pinhole texture at
crossing by less foregoing polish

************** #600 - #800 - #1000 - #1200 - #1500
#1200 - #1800 - #3000 - #8000

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.

goooooooooo
Chromium Oxide Finish Not Good

B.Lord 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.

gooooooocoooooon
Pinhole texture by inapropriate
rust proof.

Welding of PI

oodgbbogdad

1.000040d
A0DDD000100000000000000
B.OODDOOOMODMONO0MOOONONOn
Cc.00MOM0Dm0000000000000

astic Mold

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.Qil, dust, moisture and scale must be removed thoroughly.

gsC

N

O5R

N\

%

goooooobog
Corner Build Up

ooooooogn
Edge Build Up

| w0 4D
| RO D

<] /R y
222 ik

gooooooood
Groove/Hole Build Up

01.000000000000000O0 Figure 1. Standing shapes for build up welding

2000

A 0D00O0O0DODOODODOOOO0DOOOOOoOooOOoooOO
gboooooboobooooo
goooooooRPMIDOOC M OODOHPMI-WO O OOODO
gomboboobOodHPM31IO OO MM OOHPM38O O OO
gTicoO oooogar-ATM-310 T-HTM380 0 0D O OO
gono

BOODOOOOOOOMmMODOOO?250-3000000000K0O

c.ooooobboboobobaniecoboboboboooo

3.0000

A.HPMOOOOODOODOOOO0O0OOO0O0O00000020000

B.OOODODDOOOUODODOODOODOOmMOoOMmOoDoO20
gboooobooooo
ooboboMooobOob0mooooooooooooo
ooboooooooobooooobobboooooo

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 creping
surface.

When the mold is made from HPM1, use welding rod made from
HPM1-W.

Likewise, in case fo TIG welding there are T-HTM-31 and
T-HTM38 in the market for welding for mold made from HPM31
and HPM38.

B. In case of using coated electrode, mold should be dried by heating
to 250-3000 .

C. For cavity welding, TIG welding should be applied.

(TIG : Tungsten Inert Gas)

3.Welding

A. Figure2 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
Figure 2.

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

nooo ooo ooo oooo OOoOoOoOoO
00 Grade Welding Rod Condition Heat Cycle
e TIGO U O TIG Welding oo ooo
ooo 0000 . Welding - Tempering
CENA1 TIG cenarw | R cure™t | pre-heat Post-heat 49055505
32.4(p 0000 8OO160A | 0 " o0 2000 4000 1he
3.29 0000 1100 200A 25mm| \
Ar0 0 0 100 150 /min oo Air Cool
Flow Rate Cool Slowly Ir Cooling
00
eJO0O0O0D0OO . 0ooo
- . Weldin .
TIG HPM7-W | O Shielded Metal Ark Welding oo 900 Tempering
ooo oooo Pre-heat Post-heat 5000 6000
LA I Rod Current | 10001 15001 2000 30000 T
. 3200000 900 120A o5
Shielded TH-50 oo ‘ MMl \NoQ
Metal Ark 4.00 000D 1300 1604 Cool Slowly Air Cooling

02000000000 0Figure 2. Welding procedure
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