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SANYO SPECIAL STEEL -the Confident Choice

(D SANYO SPECIAL STEEL
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State-of-the-art manufacturing technology makes it possible to produce high quality products
Aiming to further enhance the reliability and life of dies
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Sanyo Special Steel has developed its advanced clean steel technology over many years.

Fully applying its unsurpassed manufacturing technology, Sanyo Special Steel produces high quality
tool steel possessing both high cleanliness and stable characteristics. Sanyo Special Steel is thereby able
to provide products in range of forms, from round and flat bars to tubes in order to meet the divers
needs of customers such as improving die life and reducing the cost of die processing.
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?éﬁ ° *ﬁﬁ ° ﬁ% Melting / Refining / Casting

?&FEWJ[II Hot working

1 SOtEBUFALE ERERAEER RHEZER X RS
150t electric arc Ladle furnace RH vacuum Continuous casting
furnace melting refining degassing .
DHRERE AR HEESERE
Cogging Large-diameter
- - . — bar rolling
E—
[ @E
TIb—L
Bloom
SEFEIE Lo Bl HEIRIEIE
Billet rolling Billet Bar and wire
rod rolling
BOtESFARE EXHRARER RHEZERE A =t — s I
60t electric arc Ladle furnace RH vacuum Ingot casting i
furnace melting refining degassing =
HRE
L Billet inspection
- L .
i
Ingot AR
Hot extrusion
- — -
A
BAR
Remelting
s
Forging
BHZRE
Vacuum melting
VIM R
Hot extrusion
MARELE i
J&= Powder manufacturing
) . . HIP -
BZRE 27 N4 X SmIE Fp=25 Hot isos e pressing 85 - [EiE
Vacuum melting / Gas atomizing Metal powder Canning Forging / Rolling
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2:&7] UI ° *ﬁﬁ Secondary working /Inspection

238

Heat treatment

ISRl

Batch furnace

EfTE

Continuous furnace

*aLE

O—)VIEIER

Roll straightener

Straightening
FREREES >
Straightening and inspection line for flat bars
Zavh 7S AN TLASBIE R ARG
Shot blasting ~ Press straightening ~ Ultrasonic inspection Magnetic particle .
inspection
FEYIH
Planing
) i
T ARBIER
Press straightener Inspection
==
Turning n
‘ !I RE
Inspection
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Inspection

E—-uvo
Peeling
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Inspection

Inspection

AT
Rolled flat bars

BETH
[EET SR
Javy
Forged or rolled
flat bars and die blocks

-
SBAEHUE

Forged round bars

BT

Rolled round bars

JERES U
(E—=U> k)
Rolled round bars
(Peeled bars)

FAEHRLE

Hot-extruded tubes
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Types of damage and countermeasures

‘Wear Higher hardness
and strength
Cracking, breaking

Higher toughness
-Chipping

Rk
Developed steel
e B
Vm===J Standardized steel
SPM&0
______ SPM30 | | SPMR8
| QH51 | SPM23
(SKH51)
QCM8
""" CM7
{acil | Q —
(SKD11)
AV NASE N

Flame hardening steel

Steel grades shown in the figure on the right are I QKS3 !
classified in terms of their strength and toughness. | | Soooooo
The most suitable steel grade for a particular (SKS3)
requirement can be chosen from those listed in this . b
figure. '*E, i . _QE:EM_ 1
S8 (SKS93)
()
il R
Toughness Good

Fﬁﬁ%ﬁﬁ@mﬁt#%ﬁ Applications and features of developed steel

ILFEc S b
Sanyo grade Applications Features
MANAR | TUR ABSRE. 77> 750%>0 | -SKHELNEREE. Bl
SPMA)—X | Press, cold forging, fine blanking -Higher hardness and toughness compared with SKH
P/M high speed steel
SPM series
Qhz | TVRRMBIE. T7AVITUEYY | BRELEREERBLEY N Y SRR
Press, cold forging, fine blanking -Matrix-type high steed steel with combining high hardness with toughness
EYHZHOBEERRATL X -SKD11ENSHEE - &80
N T DT IRV TRE R YIS SO EIN T A BT
QCM7 Pressing dies for automobile parts for heavy ‘Higher hardness, toughness compared with SKD11
machining (bending, deep drawing and blanking -Good machinability and easier electric discharge cutting
dies of high tensile strength steel)
TLASRE. 774> 750%05 . T | -SKD1 ELNSEE ik
QcMs Press, cold forging, fine blanking, cutters TEINLED BT
‘Higher hardness, toughness compared with SKD11
-Easier electric discharge cutting
TLABEL GUL BFRALORETLA)., | BBMEIL—LN—NATRE
QF3 RERY BEANBEEEDLL BED/NTYFHDR0N
Pressing dies for drawing, blanking, and bending of | -Frame hardenable steel with high toughness
steel plate, cold forming -Wide quenching temperature range and less hardness variation
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Faﬁﬁn' ﬁﬁ%ﬁu Hot and Warm Forging Dies

Rakisi

Developed steel

I\____.} "Standardized steel

HE-EERCASBEOBEERER
e}
— S
o EFE (72h - AFY) SN &
eL—hFIVYy [ AME] i
WHEup  ChE]
o Elh - RIF (SKH51)
ARG SERELHMEICOVTERENMEN FEER
LD TY, HMICR U CGERAT3H#EEEEL TEL,
Types of damage and countermeasures
KEUA
‘Wear p Higher strength For large dies
(Deformation and breakdown) at high-temperature
‘Heat checking
T \
Cracking and chipping Higher toughness ! QD41 ! QDT
[ S J
. . . - (SKDé61)
Steel grades shown in the figure on the right are classified £
in terms of their high-temperature strength and _ij
toughness. The most suitable steel grade for a particular S i Qr41
requirement can be chosen from those listed in this figure. § ﬁé
X5
g
5
T Wit =
Toughness Good
Fﬁﬁ%fﬁo)m tq:%E Applications and features of developed steel
IFFEc S B & B R
Sanyo grade Applications Features
TL ARy hR—v—. 2 EBR8EE | -SKD61DEEESKD7(3Cr-3Mo) D BrsfE 5k
QDH Press, hot former, hot/warm forging -Combination of the toughness of SKD61 and the high-temperature strength of
SKD7(3Cr-3Mo steel)
LA Ry RR—~— 2 BRI | -PHtesREREZFRGE LN YT ANA R
QHZ Press, hot former, hot/warm forging ‘Matrix-type high steed steel combining high toughness with high-temperature
strength
A KB OEH (KB
QDN | Fress SKD61EHABEALE, BRI, ZALHEA BT
-Suitable for large dies
-Higher hardenability, toughness, and superior nitriding property compared with SKD61
QDT TLAININY— -SKTADENMESKDE1 D RiaE & 5k
Press, hammer -Combination of the toughness of SKT4 and the high-temperature strength of SKD61
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%&F‘Eﬁ?ﬂﬂ Hjﬁﬁ%gg Hot Extrusion Dies

-FAFE

Developed steel

RHALBOBEEEREMHK

, 8Zup

o FHE EUD
o /=HH

#itup

o flh - RIF
AN SRARELHMIC OV TEMEDMLERTERRL
EDTY, BNICRUCER Y 3MEEEEL TLEL,

Types of damage and countermeasures

y Higher hardness
and strength

‘Wear
Deflection

Cracking and chipping Higher toughness

Steel grades shown in the figure on the right are
classified in terms of their high-temperature strength
and toughness. The most suitable steel grade for a
particular requirement can be chosen from those listed
in this figure.

FRFEMORREER

! }iRHas8

V—===s Standardized steel

Good
R

K

For large dies

:  QDé1 |
= S S
3 (SKD61) /hOviA
g M For small lot
2 a5 |
£ fiE
fl_)
: £l
Toughness Good

Applications and features of developed steel

L5 S A & B R
Sanyo grade Applications Features
TR (B, SHFE) . -SKD6 108 E X E\ ERIRE & 5kl
QDH H-fRAEE~T NIV -Similar toughness and higher strength at high-temperature compared
Aluminum extrusion (mass production, high precision),| with SKD61
steel and copper extrusion mandrels
TV - SR HEERREZFRE LN Y T ANAA
QHZ Aluminum and copper extrusion -Matrix-type high steed steel combining high toughness with high-temperature
strength
T IV KBS A ZF) KREID A AR
Aluminum extrusion (for large dies) -SKDG61EEEABEAME . 80 224 V4FMH BT
QDN -Suitable for large dies
-Higher hardenability, toughness, and superior nitriding property compared
with SKD61
QFs | 7V MENTR -SKD61 ERIFDEEA M H KO 42 5l
Aluminum extrusion, subsidiary tools -Similar hardenability and toughness to SKD61
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Rk

Developed steel

! 1 3R
V—===s Standardized steel

FAHANA LB DORGEREX K
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. REALTE
- p=E - 2
LYt TINAAICEIRA

ARG EERELAMICOVTEFEOMKEMTEERTR
LEBDTY . BMICRUCTER Y 3MEZ REL TLEL,

Good
R

Types of damage and countermeasures

. Higher strength
“Heat checking : at high-temperature
Cracking and chipping Higher toughness
Surface coating or

application of semi-high
speed steel

‘Melting erosion ———p

Steel grades shown in the figure on the right are
classified in terms of their high-temperature strength
and toughness. The most suitable steel grade for a
particular requirement can be chosen from those listed
in this figure.

= mIRE

High-temperature strength

[z

Melting-erosion resistance

1)
For large dies

(SKD61)

£

Toughness Good

ﬁ%ﬁm@mﬁt#éﬁ Applications and features of developed steel

R, SSIRTIIE

QDH Precision dies, high-silicon type aluminum dies

-SKD6 1D E KB\ ERRE ZF i
-Similar toughness and higher strength at high-temperature compared
with SKD61

ESIR7IIR Y - A—T5

‘BOERREERFEMAREEZEDOIRNI YT ANA A

QHZ High-silicon type aluminum dies, pins and sleeves ‘Matrix-type high steed steel with high strength at high-temperature and
good melting-erosion resistance
KB AT X8 -SKD61ELENEEIE TR IED REF
QDN Large dies, squeeze dies Higher toughness and superior nitriding property compared with SKD61
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lications and Features

751?‘)7% ﬁﬁ! Plastic molds

TIAFyIRASBICERSN 245

- BASEH

Developed steel

o THEERENM fa
3
o M4
o iRmE{t 4
o RET EIFINTI SUSH
S - REIE SHREME
ARG, MEFEMEEEMIC OV TR BEDLE Machinability Mirror finishability
FERRLEEDTY BMICELTCER T 5#E%E
Kipiiutobin R PCM40 PCM405
Required characteristics for plastic molds
‘Wear resistance
-Corrosion resistance
‘Mirror finishability
-Surface workability
Steel grades shown in the figure on the right are SCM%
classified in terms of their wear resistance and mirror 3
finishability. The most suitable steel grade for a g
particular requirement can be chosen from those listed in ﬁﬁ
this figure. 5 %‘ SC;F%
QO
=
SREME
Mirror finishability Good
F;:ﬁ%m @mﬁt#%ﬁ Applications and features of developed steel
HIRZaE = A & B R
Sanyo grade Applications Features
pocM4ao | KEBABT7SAFvoER JLE “40HRCUZADESEEDTIN—RBALT DT ZEUH

Precision and general-use plastic molds, rubber molds | 43 Z#HIMEICEBN. AEM . RANIHEERIF
‘Pre-hardened with hardness as hard as 40HRC
‘Excellent machinability, good weldability and efficient surface workability

BE-NBTZAFvIEE JLE “4OHRCY ZADIEEZEDTIN—RUEZAT DT ZEEH
PCM40S Precision and general-use plastic molds, rubber molds ﬁl:ﬁﬁ’l&l:{%ﬂ\ H%?JHI’I_&L\ ?ﬁ‘ﬂ%"&\ ﬁﬁﬂul’ﬁ%ﬁ!@

-Pre-hardened with hardness as hard as 40HRC
-Excellent mirror finishability, easier electric discharge cutting, good
weldability and efficient surface workability
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Mirror finishability and
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‘FAZEH

Developed steel

@

(+CO) -
—
g4
(+Co)
Foatresistance -W:T-
(+C, V) (+C, V)

(+Co) (+Co) (+C, W, V, Co)

(+C,Mo,
V, Co)

(+Co)

ik MR

RPN
£3/\ 2 B K]
Semi-high speed steel AEIGSIEH ;ﬁggcmfg;on
resistance
R
(-C, Cr, +Mo) #HHEIME
Hardness and toughness Machinability
Wik
R _rael v [Caci e,
+C, Cr, +Mo, V) )
Wear resistance (SKD1) Toughness chD:! ;l) Toughness SKD1 2
QK3M |, QKS3
(SKS93) (SKs3)
o
+
SKD 4 Wear resistan§; SKD 5 %favjo:ki,ng die st(-?(;llﬂ
b IN S
M E2 (+Cr
Mo-?yf SKD 7 Hardenablllty
IEF T EEFEIE
(+W Co) Hardness and QD62 ng)
wear reS|stance +
SKD 8 (SKD62) Hardness ’
QDA61 |V QD61 | S
(SKD6) (SKD61) oughness
(+C, -Cr,
TITIER o [GNGMOR]| eV s -
Precipitation hardening type 3Ni-3Mo type
3 Wik JENE Eﬁf“
Nl.z‘e\bu% (+Ni) (+Cr) (+Cr, Mo)
Ni-aéded type SKT S Toughness SKT4 Hardenabllny Strength
+Si, Mn, Cr, 0
Flame hardenability > QF3 ‘
(ﬁ%ﬁ'l‘%?&ﬁ?'& iaﬁ'l‘i
+Ni1, Cu,
PCM40 ), (S )
finishability
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ical Compositions

oo | BHREES it 2 2 %) Chemical Composition
e | WRBEES [T g
Category S?Qgg Compatible | Si M P S Ni C M w Vv FDfth
S JIS grade : il ! g 2 Others
QK3M SKS93 | 1.00 | 035 | 1.10 | <0030 | =<0.020 | — 0.50 - - - -
QKS3 SKS3 | 095 | 025 | 1.05 | <0030 | <0020 | — 0.75 - 0.75 - -
_ D
s T
2 g QC1 SKD1 | 210 | 025 | 040 | <0030 | <0010 | — | 1350 - - - -
%E! QC1 SKD11 | 150 | 020 | 040 | <0.030 | =0.010 | — 11.30 0.90 - 0.25 -
- H
S ﬁﬁ QCM8 - 4hErdfiE  Patented
QCM7 - KETRIE  Patented
QF3 - YEFfE  Patented
QD61 SKD61 | 0.37 | 1.00 | 040 | <0.030 | =0.010 | — 5.00 1.20 - 0.85 -
QDAS1 - 037 | 100 | 040 | =0.030 | <0010 | — 5.00 1.20 - 0.50 -
QD42 SKD62 | 0.38 | 1.00 | 0.40 | =0.030 | =0.010 | — 5.00 125 1.25 0.40 -
3 % QDé2HC | - 048 | 1.00 | 045 | =0.030 | <0010 | — 4.80 0.90 0.90 0.40 -
1% .
g m QDH KFFH0TE  Patented
=] i
5 ﬁﬁ QDN = Y5EFifE  Patented
QF5 = YFEFHIRE  Patented
- 4 . 70 | =o. =0.010 | 1.4 2.00 16 - 15 -
QDT 043 | 020 | 0.70 | =0.030 | =0.010 0 0 0
QT4 |SKIABBRRI 50 | g5 | 100 | <0080 | <0010 |180 | 140 | 030 - 0.15 -
é_ g PCM40 - ¥5EFHliE  Patented
sE
= g |PCM40S | - K5I8 Patented
ga {r\ QHL (Hg{,fxz{;{,é) ¥5ET4lTE Patented
@i
2 X |QH51 SKH51 | 0.85 | =0.40 |=0.40 | =0.030 | =0.010 | — 415 5.00 6.10 1.90 -
E SPM23 - 1.30 - - - - - 4.20 5.00 6.00 3.00 =
§ol
3 ?E SPMR8 = ¥5EFEHEE Patent pending
E’*f SPM30 - 130 | - - - - - | 400 | 500 | 600 3.00 C08.00
= X
SPMé40 - 2.30 - - - - - 4.00 7.00 6.50 6.50 Co 10.00
ﬁﬁﬁ%@%% Effect of alloy elements
C,V,Nb, |, miEEsEsnt Cr.Si Al i EL b
W, MO, Cr | Improvement of hardness and wear resistance e Improvement of oxidation resistance
W, Mo, Co, | mitnitm Mo R UAEMERSLE
V, Cr, Si Improvement of heat resistance Prevention of temper brittleness
Nb, V, Mo | L Mn, Cr, | gEAMmEE
o Structure refining MO, SI, Ni Improvement of hardenability
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HifEES

EALIESE(H ("C)  Heat treatment conditions 5o
_ (HRC) 5 = as MBS iem
BEREL BEAN BERL Hardness Remarks Compatible grade Category
Annealing Quenching Tempering JIS grade
750~780 &% 790~850 ;#/% 150~200 #/% -
Slow cooling Oil quenching Air cooling 55~60 SKS93 QK3M
750~800 %75 800~850 /% 150~200 %%
Slow cooling Oil quenching Air cooling 55~62 SKS3 QKss A
830~880 %4 930~980 i@/ 150~200 %4 N A
Slow cooling Oil quenching Air cooling 55~62 SKD1 QC] g o
830~880 #/% 1000~1050 2% 150~250 Z/4X2M ] £
Slow cooling Air cooling 500~530 A caoling 2 times 55~62 Skortjach % E
830~880 #/% 1020~1050 &% 500~550 Z2/4X%2E - _ 3
Slow cooling Air cooling Air cooling 2 times 55~62 QCM8 ﬁﬁ o
830~880 %5 1020~1050 Z2/% 500~550 Z2/4%2[a _
Slow cooling Air cooling Air cooling 2 times 55~62 QCM7
820~870 %% 900~1000 Z2/% _ - JL—L/N—=R _
Slow cooling Air cooling (62~65) Flame hardenable QF3
820~870 %% 1000~1050 Z2/% 550~650 Z2/4X2[a
Slow cooling Air cooling Air cooling 2 times 40~52 SR QD61
820~870 %% 1000~1050 %75 550~650 25 X2H - _
Slow cooling Air cooling Air cooling 2 times 40~52 QDA61
820~870 %5 1000~1050 &% 550~650 Z2/4X2[a
Slow cooling Oil quenching Air cooling 2 times 40~50 SKD62 QD62 ?&
820~870 %% 1000~1050 j&/% 550~650 25 X2H - _ ] é
Slow cooling Oil quenching Air cooling 2 times 45~60 QD62HC E 2
820~870 %4 1020~1050 #A4/%4 550~650 ZAX2E | 0 oo | ¢150LL EiiLE _ QDH ] g
Slow cooling Oil quenching/Air cooling Air cooling 2 times For dia. 2150,0il quenching is recommended m g
820~870 %4 1020~1050 2% 550~650 Z/4X2MHE - _ E
Slow cooling Air cooling Air cooling 2 times 40~52 QDN ﬁm
830~880 %5 1000~1050 Z2/% 550~650 Z2/4X2[H _
Slow cooling Air cooling Air cooling 2 times 40~55 QF5
740~800 %% 930~980 ;#/% 550~650 25 X2H 35~44 TYIN—=K> _ QDT
Slow cooling Oil quenching Air cooling 2 times Pre-hardened
740~800 %75 820~880 ;#/% 500~650 Z2/4X2[a 49~61 HS TYUN=—K> SKT4eRA Q141
Slow cooling Oil quenching Air cooling 2 times Pre-hardened SKT4 modified
— - _ pe | TUN—=K> _ o
35~45 | bre-hardened PCM40 S5 25
> .« ] 22
_ _ _ e | TUN—F _ Blgo
35~45 Pre-hardened PCM40S ﬁﬁ i
830~880 %4 1130~1150 ##/&4 | 530~650 24x2~3MH | .. (MR R)
Slow cooling QOil quenching/Salt bath Air cooling 2~3 times 55~60 Matﬁix-type QHZ {r\ ga
0 O
800~880 %4 1200~1250 4/ 540~600 Z/4x3E 5°
Slow cooling Oil quenching/Salt bath Air cooling 3 times 55~63 Sl QHS] A =
860~880 /% 1050~1200 i#ia/Eh 500~580 25 X3H - _
Slow cooling QOil quenching/Salt bath Air cooling 3 times 55~65 SPM23 _
! [
860~880 /% 1050~1200 i#4/&# 500~580 %24 %3 _ ¥ 2
Slow cooling Oil quenching/Salt bath Air cooling 3 times 55~65 SPMR8 * §
Q
860~880 /% 1050~1200 i#ia/Eh 540~600 2/5X3H - _ I\ £
Slow cooling Oil quenching/Salt bath Air cooling 3 times 60~68 SPM30 ’( =
860~880 %% 1130~1200 #i/Eh 500~600 Z2/5X3E 65~70 _ SPM40 A E
Slow cooling Oil quenching/Salt bath Air cooling 3 times

12
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Treatment

A A veseel (QCT11,QCM7,QCM8. QD6 1, QDH)

WEAN Quenching

500~650T

Slow heating

30~60min/25mm

MEEARE CORFFEERE

800~850C

30~60min/25mm

BEEINBHIED 7= BEANEMHDREH100~50CICET
THAVELZSEBICHERLZTToTLEZL,

1,000~1,050C
(B#%1.0257)
(Aiming at 1,025°C)

30min/25mm

*Holding time at quenching temperature:

T;@’R—T‘WE ceeeereie e 30MIN/25mm Atmosphere-controlled furnace -+ 30min/25mm

MIURINA coeeeeeeeeieeeeienee e ee.30min/25mm Salt bath «eeeeeeereerererinrinian, 30min/25mm

(722U REFREET D) (immersion time)

=1 = TP P O PP I 45~60min/25mm Vacuum furnage:««««---====xooeee 45~60min/25mm
3] Note:

Air cooling
(Forced cooling)

To prevent quench cracking, tempering should be performed after quenching
as soon as the material temperature drops to between 100 and 50°C.

NIV
i 500 or 250C

A
=5

Air cooling

200C 225
Air cooling

on
10~20min/25mm
Salt bath

W5EREL Tempering

N
sy

1~2hr/25mm Air cooling

XA A

QC11

‘TN EREMEEAR

For wear resistance

150~200°C  (60~63HRC)

‘MNERE MBI AR

For wear resistance and toughness

200~250°C  (57~60HRC)

MBI T B

For toughness and electric-discharge cutting
2500°C (=59HRC)

Cold working die steel

QCM7-QCM8
SRS M ER

For toughness and precision
450~500°C  (59~6THRC)
‘MNEREMEER

For wear resistance
500~530°C (61~62HRC)
BB

For toughness

=530°C (=61HRC)

N
=5

1~2hr/25mm Air cooling

ZAR A A8 Hot working die steel
QD61
‘M EERE M R SR

For wear resistance and strength
540~620°C (46~52HRC)
MR

For toughness

600~640°C  (44~48HRC)

QDH
MR CRREER

For wear resistance and strength
550~620°C  (48~54HRC)

A TE A Zﬁm Cold working die steel

70 T T T T

)
o
I
2
£
S
I 50F
| = QCM7-QCM8 (1,030T A.C.)
--0-- QC11 (1,030C A.C.)
40 I I I I I I
0 100 200 300 400 500 600

BRURE o

Tempering temperature

?&ﬁiﬁ /5!'1’ Xﬁﬁl Hot working die steel

T T T T
60 g
)
% 50 8
2
R ()
=4 - .
e
o i
I
40t e
—e— QDH (1,030C AC) i
— /A~ QD61 (1,030 AC) A
30 | | | | | |
0 100 200 300 400 500 600 700

BRUBE o

Tempering temperature



7 I\ U ‘yQZ/ \’r XMatrix-type high speed steel (Q H Z)

BEAN Quenching

1130~1150C

2n
Salt bath

—T —>

900~1000C

{RFFRSR
Holding time

800~850T

Pl

Oil quenching

300~500T
Slow heating

ﬁkﬂﬁﬁo)ﬁﬁ E# FEﬁ & W |=10) Fﬁﬁf—? Holding time in salt bath at quenching temperature

Fon

Salt bath

Air cooling

2 (mm
A= (mm) 5 | 10| 20 | 30| 40 | 50 | 60 | 70 | 80 | 90
ERISESRL T(sec) | 60 | 90 | 160 | 240 | 280 | 300 | 390 | 420 | 440 | 495
g time
BW5ERL  Tempering
60
Zo8 = i
1~2nr/25mm Air cooling 1~2hr/25mm aijccoing
Q  sof
z
S ;
QHZ E»‘g \\
MERECREER 40f —A— QHZ (1,130C0Q) \
For wear resistance and strength - \
550~620°C  (48~54HRC) [ S S |
—A— QD61 (1,080C A.C.) IN
30 | L | | L |
0 100 200 300 400 500 600 700
BRUBE o

Tempering temperature

14
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B Hot working die steel

| 60
60
3] 3 sok
| g
g ) § YU B
5 B —O— SPM30 (1,180T 0.Q.) =1 \
S 50 —a— QH51 (1,200 0.Q.) £ - S
—4&— QHZ (1.180T 0.Q) 40L —A— ggs ((11';33??0 2.8.? . 1\
B G A A~ QD61 (1.080C AC) |
-0 QC11  (1.030C A.C) L o (éso“o od)i LA
¢ QKS3 (825C 0.Q) --e-- 1 i O.Q.) TN
—o— QK3M (800T 0.Q) = = N
40 | | | | | | 1 | | | | |
0 100 200 300 400 500 600 30O 100 200 300 400 500 600 700
HRRURE 0) RRURRE )
Tempering temperature Tempering temperature
HEBAIR10RC/ v F HEATARJIS 2mmU/ v F
Test specimen:10R C-notched Test specimen:JIS 2mm U-notched
200 150
—— %r’*lgg”o B@ —e— QDH (1,080C A.C)
- QI-‘|51 " --A-- QD61 (1,030C A.C)
& A~ (12000 0.Q) 5 s QT41 (850C 0.Q)
o & —&— QDT (950T 0.Q.)
N 150 —a— QHZ g
2 (1,130C 0.Q) <\E)
ol L @ QCMS8 S 100f
2 (1,080C A.C.)
s s @
> - QC11 En
i@ | (1.030C AC) sat |
] | 100 > @
g. ~. QKs3 g ¥
£ Al © (825G 0Q) gl
e = i QK3M s\
s ° (800T 0.Q.) g O
O N sof R
SN\
0 o) | I I I I
50 55 EEé 60 65 70 30 35 40 45 50 55 60
g
Hardness (HRC) Hardness (HRC)
KbV EEFER AR e A
Ohgoshi-type abrasiv; test HEREE 600T
(x108) 10 Test temperature
£ —<— SPM30 (65.0HRC) . 60
[ —&— QH51 (60.1HRC)
[ —®— QCM8 (59.4HRC)
--3--QC11  (60.5HRC) e =
1S --® - QKS3 (63.3HRC) 50
£ 8
E 1.0 o
) c z
£ B 2
E C X0
5 L ° g 40
¢ I L £
oI
b= {5 —A— QHZ (1,130T 0.Q)
oM 0O1p S o
amn E 30 —e— QDH (1,030C A.C) ‘e RN
@ C FEERERRRE200m --A-- QD61 (1,030C A.C.)
L Friction distance -0 QT41 (850T 0.Q.)
L RI&EE 617N
L Final load —=— QDT (950T 0.Q.)
HBF 1) > 27 :SCM420(86HRB) 20 ) IR ) R
Friction ring
0.01 L L | I 0.1 1.0 10 100 1000
0.4 1.0 3.0
BEFRE REFRER ()
Friction speed (m/sec) Holding time
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PARES i

Round bars

(mm)

[X 53Class

1% Dia.

12 16 150 210 590 55‘0

890

[ &

Rolled

% &
Forged

IIZ% Flat bars and Blocks

(mm)

Width
5
Thickness d

2}) 4P 610 %0 1?0 1?0 14110 N 2?0 3?0 490 5?0 690 790 890 9q0 10?01190
<@

20+
40
60—
80
100
120
1407

200
300
400
500+
600
700

800

[ |IEsETAM Rolled
I:] FEOET-F 3 Forged
I:I B P T HRET To be confirmed

= Tubes

Outer dia|
EE N JHE

Inner dia.

20 40 60 80 100 120 140

20

40

60

80

100

120

SHfEIC LW REHEN BLBIBEP HVET RIRLUADT I IR EBNEDETEL,

[ s

To be confirmed

Production range may differ depending on the grade required. For dimensions not provided, please contact us.
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QCM8
582 - MEICBNIOTESY A A

Cold working die steel with high hardness and toughness

QCM8I. EEELE MBI LAAHS 1AM TY, bkt
PORESEHETIET FE. M. EHRE. MEFRMOL
TICBWVWTSKD1122EBL. £BEGOKXBEEREZEEHLET,

QCMS is a refined cold working die steel in which high hardness and
toughness are superbly balanced.

QCMS surpasses conventional steel, SKD11, in hardness, toughness,
fatigue strength, and wear resistance by controlling the microstructure.
Due to these characteristics, the steel dramatically extends die life.

PO

BQCM8D=-0O#8# Microstructure

e _:-—-;_:J

it
Carbide

BMQCMBMEE L&  Hardness and toughness

PCM40S

Charpy impact value

(J/cm?)

REEICEBNIC TS AT v IR Rl

YL —ER(E

v

120

100

80

60

40

20

QCM8

Extension of die life

SKD11

— —sus

56 58 60 62 64

Hardness

B (HRC)

Plastic mold steel with excellent mirror finishability

PCM40S(3.40HRCY7Z AN EREELEBN-HEHY BPPCMAOSHELETFE Manufacturing process

EHD2TIN—RLEATDTSZAF v &BAHTY,
v N s s = L e PR PCMAOSIZ . BARIREER I AT EICHIILEL L,
é*i@.a /8 @Eﬁﬂmﬁﬁﬁk& )» ﬁ:ﬁﬁ-’?’&ﬂ'b?’(\- We successfully the eliminated remelting process in the manufacture of PCM40S.
BROBENEWEABCERLECET. BOLS |
. ' N N [ N AYi I S
IWDREEZEEIAANTERHLEL, PCM40S | a2 $558 B A Y& BAR I
Melti Refini Vacuum Ingot (ESR-VAR) Rolling,
elting efining degassing casting Remelting Forging
\ J \ AN J J\ AN J
PCMA40S is a plastic mold steel, pre-hardened with hardness
e N N N N — N\ N
as high as 40HRC and excellent mirror finishability. R ¥ash BiA A &R BamR I -
i i i P an e Vacuum Ingot (ESR-VAR) || Roliing,
Sanyo Special Steel produces a high quality product at low kD Melting Refining | | geg5asing casting el Forain
cost using its advanced clean steel technology. This Akt AN 7/ \ / \ / ) _femeting {28 )
technology makes it possible to dramatically reduce non- Conventional material

metallic inclusions in the steel without remelting.




QDH
BERES AN ST CRRBA RS« A3

Hot working die steel with excellent high temperature strength and toughness

h-ERELERMEERDBALRBE S ZMETT,
SRBECHMESVRIT THEMLLAIET ALYPER. BN

REZIMHL. £BORFHLICEBUEY, ERERSZAE Testing condition
[ ;%fﬂ Cooling ] [ bﬂﬁ Heating ] x 300
35C —> 650C
QDH is a hot working die steel that combines high temperature strength
equivalent to SKD7 and toughness on a par with SKD61 as well as
.. QDH
hardenabll{ty. o . TR (|
By possessing perfectly balanced characteristics in terms of high Av. depth [0 skps1

temperature strength and toughness, QDH contributes to the extension of
die life through reducing metal fatigue, wear and cracks.

RAFRS

Max. depth

0 0 20 30 40 50
E—rFIvIDRE

Depth of heat cracking (um)

QHZ
BNt ESREZFRNQMATEYNIYIR/\AR

Matrix-type high speed steel with excellent toughness and high temperature strength

QHZIZ.SKH51 77 ZADEMEICINA. RO WA b E b a5 BQHZDOE R EiETT4 Softening resistance

(TR I R) DHFEICE>TENAMEFRRFEA-TN YT ZN HERAE600C
{Z?To 50 Test temperature
REROBE T EME KIFIEET555~60HRCOE WA BER
UEESHIEONZEEHIC. Bt SRFEICHEBNTVBRIENS & -
BRSSO RBEHEE TRIACTRLTVETY,
50
QHZ is a matrix-type high speed steel that combines high strength _
equivalent to SKH51 and excellent toughness by improving % r
microstructure and the distribution of carbides. e
Due to superior toughness and high temperature strength combined with § y0 40
much higher hardness than conventional hot working die steel, QHZ is E 4
suitable for cold, warm, and hot forming. L
—A— QHZ (1,130C 0.Q) S
30 k- AN
—e— QDH (1,030C AC)
| - A-. QD61 (1.030C AC)
20
0.1 1.0 10 100 1000

(RH505RY

Holding time
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SANYO SPECIAL STEEL CO, LTD.

Kt - L5 T672-8677 EERERMHIEXFS3007
M%E-BHEtL 42— TEL(079)235-6290 FAX(079)235-6157

B R X # TI135-0042 RRETIRXAZ-5-25 F)lIF+HUrs7—SE6R
TEL(03)6800-4708 FAX(03)6800-4701

R BR X [§ T541-0058 ARMHRXEAEFH3-6-6 MHEHEYT—EIL108
TEL(06)6251-7427 FAX(06)6271-9284

% HEXJE T460-0003 HEEMHXIRI-20-19 ZHE)L4RE
TEL(052)231-7161 FAX(052)231-7166

K & X [E T7300011 LEEMHXERT-13 F—4amt/L7R
TEL(082)221-9275 FAX(082)228-7818

NN E R T812-0011 EEMEZXEZRE4-1-1 BREGBZRAEZCILTHE
TEL(092)431-1851 FAX(092)472-9054

HEAD OFFICE & WORKS
3007 Nakashima, Shikama-ku, Himeji, Hyogo 672-8677 Japan
PHONE: (+81) 79-235-6290 FAX: (+81) 79-235-6157

Special Products Sales Department
6F, Tower S, Fukagawa Gatharia, 1-5-25, Kiba, Koto-ku, Tokyo 135-0042 Japan
PHONE: (+81) 3-6800-4708 FAX: (+81) 3-6800-4701

Sanyo Special Steel Trading (Shanghai) Co., Ltd.
11th Floor, Lippo Plaza, 222 Huaihai (M) Rd., Shanghai, 200021, China
PHONE: (+86) 21-5396-5666 FAX: (+86) 21-5396-6226

Sanyo Special Steel U.S.A,, Inc.
445 Park Avenue, Room 2104, New York, N.Y. 10022
PHONE: (+1) 212-935-9033 FAX: (+1) 212-980-8838

Home Page
http://www.sanyo-steel.co. jp/
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AERICERSNIRINIERIE REOARNGERPIEREZHATESEETHD RIBELTHHRESNTVWSIEE
BUOMNE ChERIET 2D D TIEBDEEAAERICRBE SN TVWBIBROR S IcEB I IEEY R ERFICK>T
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Notice:
The technical data adopted in this publication represents typical properties or performance and shall

not be construed as guaranteed values, unless specifically noted as standards. No responsibility shall,

therefore, be assumed for damages arising from using the data. Please consult us concerning your
requirements related to foods, drinking water, medicines, therapeutic devices, cosmetics, health care
appliances, etc.

Any information in this publication is subject to change without notice. Please contact Sanyo Special
Steel Co., Ltd. for the latest or further information.

MW R - B A OEECTEE W,

Any part of this publication shall not be reproduced without authorization.
2007 © Sanyo Special Steel Co., Ltd.

’11.3.40000
Printed in Japan
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