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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 with high cleanliness and stable mechanical property and response to heat treatment. 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 diverse needs of customers such as improving die life and reducing production cost.
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%nufacturing Processes

;vﬁ.‘ﬁ * *Eﬁ ° ﬁﬁ Melting / Refining / Casting mﬁhul Hot working

150tEBSUFEH ERERISER RHEZERE AR EEHE
150t electric arc Ladle furnace RH vacuum Continuous casting
furnace melting refining degassing .
DYRERE ARz HEREIE
Cogging Large-diameter
- - - — bar rolling
@E H
TI—L
Bloom
—- —_—
>
S EEE e FERFESE
Billet rolling Ll Bar and wire
rod rolling
BOtEBSUUFBER EREARER RHEZZRH AR IERHHE — — ——
60t electric arc Ladle furnace RH vacuum Continuous casting B
furnace melting refining degassing
HFRE
Billet inspection
- - -
iS58
Ingot casting ERSGHALE
Hot extrusion
— . -
AR
Remelting
HBE
Forging

BHIRE
Vacuum melting
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Hot extrusion
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*ﬁ*gﬁ Powder manufacturing
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BEZRR - 27 MK SEHF Fr=vy e 5 - FEAD
Vacuum melting / Gas atomizing Metal powder Canning Hot sostatic pressing Forging / Rolling
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27&7."] I * *ﬁﬁ Secondary working /Inspection

UGS WL
Heat treatment Straightening
e ———
FASHEES 1>
Straightening and inspection line for flat bars
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Shot blasting ~ Press straightening  Ultrasonic inspection agul;‘sepeccggn‘ € Rolled flat bars
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— Forged lled
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Batch furnace Press straightener Inspection
==Y
Turning
O 3 RIS
A Forged round bars
RE
Inspection
— . - EXTSSRES
Rolled round bars
Inspection
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=0T o B Rolled round bars
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BEHREE
Hot-extruded tubes
Inspection
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Alpplications and Features

;’%‘E—ﬁ}]ul . 7[/1%%@ Cold Working and Pressing Dies

FIFEd

Developed steel

1
[ JE—

R
Standardized steel

AEEEOBEEEREME
BE&up Su SPM®60
» [}
o R BREUD sPMo30 | [SPMPRS
ofh - dfh - |/ gmmme—- | SPM®23
gitup i QH51 | -
o R} (SKH51) QCMé4-
BRI RE LA OV TEBEONERTERTLES HARMOTEX®
DTY, BNICRUCTERT5MEEEEL TLEWL,
QCM®8
Types of damage and countermeasures | | pm=———— QCM®7
fqci | (ot )
‘Wear Higher hardness FS-K-D-I-'I-) QHZ
and strength
‘Cracking, breaking
Higher toughness
-Chipping
Steel grades shown in the figure on the right are H-ak-sg- ]
classified in terms of their strength and toughness. | | = Scom-aa
The most suitable steel grade for a particular ____(5553)
requirement can be chosen from those listed in this i QK3M I
figure. "§> i vkl )
S#  (SKs93)
[2]
ks R
Toughness Good
Fﬁﬁ%ﬁm@mﬁt#%ﬁ Applications and features of developed steel
LB3EES A & ¥ K
Sanyo grade Applications Features
Qnze | TV A RMBIE, TV TSRV | BREEBIEERIELIT N Y XN R
Press, cold forging, fine blanking -Matrix-type high steed steel with combining high hardness with toughness
LA AEBE. 7712 TI0F 00, | IMATZAOREE BN/ M Z ML
QCM64- | Exi&E, O—JL FEE AR (PVD) D #IBk M RAF
HARMOTEX?® | Press, cold forging, fine blanking, rolling dies, rolls -Higher hardness of high-speed steel class with excellent toughness
-Good peeling resistance of Hard coating (PVD)
TR GBS 770750505 . 14 | -SKD1 ELENGREE - St
QCM®8 Press, cold forging, fine blanking, cutters TEINLED BT
-Higher hardness, toughness compared with SKD11
-Easier electric discharge cutting
EYHIZFSEBEREATLA -SKD11&ELNESHEE - St
INAT> DR Y. TREEY) HHIEE KOREINLTEDREF
QCM®7 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)
BARNAR | TLZSRBE. 77 (VT 50520 | SKHELANERRE. Bl
SPMPA)—X | Press, cold forging, fine blanking -Higher hardness and toughness compared with SKH
P/M high speed steel
SPM® series




B8 M= | . . : :
ﬁ&ﬁ-ﬁ . /ME%E% %gzj Hot and Warm Forging Dies %ﬁeﬁ%@ped steel
(—— 1 antesE
\m===s Standardized steel
- ERSEASEOBREEREN K
o B (h - AEY) ERREUD g
ekE—hFIvVY ﬁ};ﬁup | QH51 ]
e Elh - RiF (SKH51)
®
AL EBRELAECOVTERMBOMAEMNTEERTR
L6 TY . BMICIRUCGER T 5MEERE LTI,
e
Types of damage and countermeasures HARMOTEX®
KEA
‘Wear » Higher strength For large dies
(Deformation and breakdown) at high-temperature F/i\rtslrr{alﬁﬁlgt
‘Heat checking
————
‘Cracking and chipping Higher toughness ! QDé1 ! QDT®
. . . zS-K-D-é-‘I-) QIp-
Steel grades shown in the figure on the right are classified £ HARMOTEX®
in terms of their high-temperature strength and é
toughness. The most suitable steel grade for a particular Q # ﬁll;ll\iOTEX@
requirement can be chosen from those listed in this figure. g é‘x’é
£ b
= mit
Toughness G%d
Fﬁﬁ%ﬁm@mﬁt#ﬁﬁ Applications and features of developed steel
IIR3EES b ¥ K
Sanyo grade Applications Features
QT4t- | N~N— ‘R R E R
HARMOTEX® | Hammer -Combination of high toughness and softening resistance
QTP-
HARMOTEX®
QDT® TLANIR— -SKTADEN M ESKDE 1 D BisE % 3k
Press, hammer -Combination of the toughness of SKT4 and the high-temperature strength of SKD61
LA AREDER| R
QDN® | Pess “SKDB1ELABEARE, BUE, (LA RAT
-Suitable for large dies
-Higher hardenability, toughness, and superior nitriding property compared with SKD61
7L A B RESEE -SKD61 EELAE M, SRALIRTTE D RAF
QDX- Press, hot/warm forging THe—MFIvoEIcEBRD
HARMOTEX® -Higher toughness and softening resistance than SKD61
-Excellent heat-check resistance
TL R Ry bhR—~—. B EREhE | -SKD61DEESKDT(3Cr-3Mo) D BsaE % 5#fin
QDH® | Press, hot former, hot/warm forging ‘Combination of the toughness of SKD61 and the high-temperature strength of
SKD7(3Cr-3Mo steel)
qQHz® | ZVARYMR—Y—. 2 REEE ik ERREZFRMBLETN) Y I ANA A
Press, hot former, hot/warm forging Matrix-type high steed steel combining high toughness with high-temperature strength
a5 | ol S RN M
Press -Suitable for multikind and small-quantity production
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Applications and Features

jilallagﬁj:ﬂi Hjﬁﬁ%gg Hot Extrusion Dies [:] ?'igﬁjfw%@ped steel

! | R

\—m——=J Standardized steel

HHALBMOBREEREE
E&up g
o B HEUD °
o fch &
#tup

e Zlh - RIF

ARG SRBRELHMEICOVTEBEOAERTERTRL
726D TY . BMICIECCERTMBELREL TS,

Types of damage and countermeasures
. Q X
Higher hardness HARMOTEX®

‘Wear
and strength -
£ N=BNz] AZI
‘Deflection For small lot For large dies
DN®
‘Cracking and chipping Higher toughness ____
| QD81 |
Steel grades shown in the figure on the right are ‘é, '_9__6__
classified in terms of their high-temperature strength 9 (SKD61)
and toughness. The most suitable steel grade for a ; i
particular requirement can be chosen from those listed 3 g‘?é Qr41-
in this figure. g HARMOTEX®
£ iz
£
£\l
Toughness Good
BIFEMDAIRESFR  Applications and features of developed steel %QDT®. QHZ*IF&% ¥ Note: Not including QDT* and QHZ*
IIFZE2 S A & ¥ R
Sanyo grade Applications Features
a4 | PAIMEAMHIE AR 0
HARMOTEX® | Subsidiary tools for aluminum extrusion -Combination of high toughness and softening resistance
T IV CRELA A AF) “KREID S A Al HRiE
Aluminum extrusion (for large dies) -SKD61ELEABEA M. B0t 24D BIF
®
QDN -Suitable for large dies
Higher hardenability, toughness, and superior nitriding property compared
with SKD61
T IV 8- EEA- v TR LR -SKD61 ELE SN BRACIRHUIED REF
QDX- Aluminum, copper, zinc and magnesium extrusion ‘e—bhFvoElcBND
HARMOTEX® -Higher toughness and softening resistance than SKD61
Excellent heat-check resistance
TV (B, SiEE) | -SKD61 DL E U ERIREZ T
QDH® ﬁﬁ'ﬁﬁﬂi?) N7 -Similar toughness and higher strength at high-temperature compared
Aluminum extrusion (mass production, high precision), | with SKD61
steel and copper extrusion mandrels
7L GAE-/NOvhA) @EHT R -SKD61ERZFDFEAM B KU EEF
QF5 | Aluminum extrusion(for prototypes, small lots),
subsidiary tools +Similar hardenability and toughness to SKD61




9“’( jj Z I\ﬁﬁ %3__1:2 Casting Dies

! B
V====J Standardized steel

SAHANALBOBHEEREM R

e Zlh - kit #up
e REILE
- p=E - 5
L Pl TINAAICEEEZ

ARG SREBE LA OVTERMEDMBFIERT
L=6DTY, BMICIECTERTMEEREL TS,

Good
R

Types of damage and countermeasures

Higher strength

Heat checking at high-temperature

Cracking and chipping ;:

‘Melting erosion ———p

Higher toughness

Surface coating or
application of semi-high

§ %NADCA (¢4 7JZ|\T55“)
i North American
i Die Casting Association

NADCA Grade C
REME filed

(e

speed steel s p ool 1| WUNT Pe=e==—=— BEWE
§  (skpal) NADCAGrageB Tled
Steel grades shown in the figure on the right are % (SKDé1) womfE
classified in terms of their high-temperature strength g % NA%Q%%} 21 NADCA %%?F equivalent
and toughness. The most suitable steel grade for a S g equivalent f||ed
particular requirement can be chosen from those listed g i
in this figure. z
=
EE
E1les
Toughness Good
Fﬁﬁ%ﬁm @mﬁt#%ﬁ Applications and features of developed steel
IfZEES & B R
Sanyo grade Applications Features
QDN® | K¥EL AT KB -SKDB1ELNEIME TRILRF D REF
Large dies, squeeze dies Higher toughness and superior nitriding property compared with SKD61
KB A AE -SKD61ELNEIHMEE TLUB Va R EE R
QDN®1-R Large dies, squeeze dies Higher toughness and greater high-temperature strength compared
with SKD61
[ i ot NS i ] -SKD6 1 ELEAEM  RACIEFED REF
QDX- High-performance dies, precision dies, squeeze dies ‘Me—hFvoHlcEBND
HARMOTEX® Higher toughness and softening resistance than SKD61
-Excellent heat-check resistance
.| HEEEL ESIRT I -SKD61D#: LK A Ve R E = 3k R
QDH Precision dies, high-silicon type aluminum dies -Similar toughness and higher strength at high-temperature compared
with SKD61
BSIRTIIR Y AY—T8E P EERREZFELIZEYRN) YT ANAR
QHz® High-silicon type aluminum dies, pins and sleeves -Matrix-type high speed steel combining high toughness
with high-temperature strength
HE-hOvhA. AILE—TL—rE -TUN—R> (BEE30—33HRC) TUHIMEEEIMICENS
PCM®30 For prototypes, small lots, holder plates -Pre-hardened (hardness 30-33HRC),
with superior machinability and toughness
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h)lications and Features

751?‘)7%%@2 Plastic molds

eveloped steel
TI2F I RERICERSh D454
o Mt EEFE L 3w
[}
o Mt %
o B L%
o REM HIFMTH: SUSH
- o Hl E
HE. TEEFEM WV O & OB YR Ty
FERRLEBDOTY, BICIELCER T 381E%:
EE LT PCM®40 PCMe408
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 8
finishability. The most suitable steel grade for a g3
particular requirement can be chosen from those listed in % b
this figure. 5 % SC?FE
o
=
EmEM
Mirror finishability Good
Fﬁ%ﬁm@mﬁt#ﬁﬁ Applications and features of developed steel
IIB3EE S B & ¥ R
Sanyo grade Applications Features
poMr40 | BERARATSAFVILE, JLE “A0HRCY S ADFESZED T N—RV RAT DTS E R

Precision and general-use plastic molds, rubber molds | -4 C#F I . A EM . REAMM LT EHERBIF
-Pre-hardened with hardness as hard as 40HRC
‘Excellent machinability, good weldability and surface workability

BE-NARTSAFyo&B JLE -“40HRCO S ADEE%EH DT JN—RU &AL T DT S8R
PCM®40S Precision and general-use plastic molds, rubber molds | 4&(ZESEIM(CEN. EINTE. A RENN T B BT
-Pre-hardened with hardness as hard as 40HRC

-Excellent mirror finishability, easier electric discharge cutting, good
weldability and surface workability




WEA

W-type

(MHEEFENE)

(Wear resistance)

Mo%

Mo-type
(89%)

(Toughness)

MARR

P/M-type

BSOS

Developed steel

SKH 2 (22— SKH 3 ey~ SKH10
v formse e sksa o skH54
QH51 | eeo [SKEE | o SKHBE Y SKHE7
w0 W SIeHEE 6o, [SeHEg

(+C,Mo
V, Co)

SPM®30
CN

SPM®60

f

SPM®23

/iU

Cold working die steel

QCM64-
HARMOTEX®

QCM®7 )

HHIE

Machinability

it bl

Hot working die steel

B
(+C)

Hardness

g =
(+Cr, Mo)
Strength

7540

Plastic mold steel

SK 120 +3/\( 2 ek 8 ) Ko ®
1.2C Semi-high speed steel AUEELRTY QHZ lﬁﬂ%’;ﬁ?ggonspm R8 E:i;ess
\ resistance
‘ FCEEZEI&M )
-C, Cr, +Mo,
Hardness and toughness QC M®8
i \J
K PRI S8 (e B
s +Mo, ,
S1Ko1005 Wear resistance > SKD 1 Toughness > (SQK%l 1) Toughness SKD1 2
SK 95 — —
09C —— WEEE
SKD 4 \(l:e‘:\:)resistanz SKD 5
' — {ﬁé&’)&
SKD 7 |2 ~(_aDH® )
SK 85 Hardenability R
0.8C (+W)
Hardness and
(+W, Co) wear resistance
== SKD 8 =y QD62
b3 B BE
A +v) QD61 ($) () (+H0) o
SK 75 m— QDK%61 >~ KD6 1 Toughness. Strength QDN®1'R Strength
070 (SKD6) o (SKD61) \ ) N ) \ )
+C, -Cr,
T (v [3NiBMos M.,
Precipitation hardening type 3Ni-3Mo typgﬁ
falis B =3
INFAIIIED Ni (+Cr) ar4t-
My SKT 3 10~ SKT4 [ Ghtiorec)
Y
SK 65
0.6C
T sgte e st
(01 C) +i—rmlry inilsjya iityand PCM®40 (-S) PCM®4OS)
machir:abilayblw : m::;ﬂrabiliw

KOy (RXF) $ATE I At BUERTRE T, FFIE SRS #7230y,
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- Chemical Compositions

i | LS Eﬁgsa’?‘ ft % B % (%)  Chemical Composition
Catogory | oeads | Compativle | si lvmn!l P s | Ni cr Mo w v ZDfth
JIS grade Others
QK3M SKS93 | 1.00 | 035 | 1.10 | =0.030 | <0020 | — 0.50 - - - -
3 5 QKS3 SKS3 | 095 | 025 | 1.05 | =0.030 | <0020 | — 0.75 - 075 - -
;%; E QC1 SKD11 | 150 | 020 | 040 | <0.030 [=<0.010 | — 11.30 0.90 — 0.25 -
:%’ % QCMe8 - JERS7R  Not disclosed
S & QCMmey = JEEgx  Not disclosed
3&%604{“@ B JEFP/R  Not disclosed
QDé1 SKD61 | 037 | 1.00 | 040 | =0.030 |=0010 | — 5.00 1.20 - 0.85 -
QDA61 = 0.37 | 1.00 | 040 | =0.030 | <0010 | — 5.00 1.20 - 0.50 -
QD62 SKkD62 | 038 | 1.00 | 040 | =0.030 |=0010 | — 5.00 1.25 1.25 0.40 -
QDé2HC | - 048 | 1.00 | 045 | =0.030 | <0010 | — 4.80 0.90 0.90 0.40 -
% % QDT® - JEBIR  Not disclosed
é’% I?II;;\AOTEX@ - JEBSTR  Not disclosed
; % ﬂﬂ,{oﬁp - JEBA7R  Not disclosed
QDN® - JEBETR  Not disclosed
&RI)!(A-AOTEW - JEFIR  Not disclosed
QDH® - JEBER  Not disclosed
QF5 — JEBS7R  Not disclosed
gag PCM®40 - JEBIR  Not disclosed
2% /Y
& gg PCM°40S| - JERIT Not disclosed
gg {r\ QHZ® (K,l*g;[‘/rg}_{!‘/{)@ JEBER  Not disclosed
8" 2 QH51 SKH51 | 0.85 | <0.40 [=<0.40 | <0030 | <0.010 | — 415 5.00 6.10 1.90 -
T SPM®23 - 130 | - - - - - 420 5.00 6.00 3.00 -
i R |swers | - SR Not dsdosed
g; SPM®30 — 130 | - - - - - 4,00 5.00 6.00 3.00 Co 8.00
: SPM®40 - 230 | - - - - - 4.00 7.00 6.50 6.50 Co 10.00
BERITEDINR  erectoraloy etements
W Mo, &r | o MR IEIEL v rosoures | CUSLAL | TBEEILE e
W, Mo, Co, | fit#hitm Lk _ Mo BERUMGRIERSLE
V, Cr, Si Improvement of heat resistance Prevention of temper brittleness
Nb V. Mo | #{E Mn, Cr, | gEAME L
" AL Structure refining Mo, Si, Ni | Improvement of hardenability




BANIEE (C)  Heat treatment conditions & Higs 5o .
(HRC) % as | [HBES )| me
GEREL BEAN HERL Hardness Remarks Compatible grage Category
Annealing Quenching Tempering JIS grade
750~780 #/% 790~850 j#/4 150~200 275 -
Slow c:oling Qil quenching Air cooling 55~60 SKS93 QK3M
750~800 %% 800~850 /@4 150~200 &5 .
Slow c:oling Qil quenching Air coong 55~62 SKS3 QKS3 ;% 3
830~880 #/% 1000~1050 2% 150~250 Z2/45X2[A] Fa °
Slow cz.)poling Air cooling 500~530 ;:r:cn;;ngm\mes 55~62 S Qcn % g
iy
830~880 #/% 1020~1050 2% 500~550 Z2/4%2E - ® §= 5
Slow cc?oling Air cooling Air cooling ;tlmes 55~62 SKD11 QCM 8 % !:
830~880 /% 1020~1050 4% 500~550 2/5x2E - _ ® £ ©
Slow ccToIing Air cooling Air cooling 2 times 55~62 QCM 7
830~880 /4 1020~1050 2% 500~550 &X2M | po o, | BEANREE1050CEHLE _ QCMé4-
Slow cooling Air cooling Air cooling 2 times Quenching temperature of 1050°C is recommended HARMOTEX®|
820~870 #/4 1000~1050 &% 550~650 Z2/4%2E
Slow c:oling Air cooling Air cooling 2 times 40~52 S QD“
820~870 %% 1000~1050 2% 550~650 25 %20 - _
Slow c:oling Air cooling Air cooling 211t|mes 40~52 QDA“
820~870 #/% 1000~1050 &% 550~650 Z/5X2[E
Slow cooling Qil quenching Air cooling 2 times 40~50 Shipe QD62
820~870 #/% 1000~1050 &% 550~650 Z2/4%2E - _
Slow cooling Qil quenching Air cooling 2 times 45~60 QD62HC
740~800 %% 930~980 5 550~650 24 X2 _ -
Slow c;oling Qil quenching Air cooling 2 times 35~44 QDT® Fa §
saas| ZIN=E>DH _ o £ o
Pre-hardened HARMOTEX® g! B
740~800 %4 820~880 &4 500~650 ZAX2E |4y 4o | TUN—KZ _ Qr41- H:
Slow cooling Oil quenching Air cooling 2 times Pre-hardened HARMOTEX®| £ff]
820~870 %4 1020~1050 7% 550~650 Z/4X2[H - TYNn—-r> _ ®
Slow cc?oling Air cooling Air coolm:; ;tlmes 40~52 | pre-hardened QDN
820~870 %4 1000~1050 #4/2% | 550~650 ZAX2E | 0 -, _ QDX
Slow cooling Oil quenching/Air cooling Air cooling 2 times HARMOTEX®
820~870 #/% 1020~1050 #4/%4 500~650 ZZ/4%2E 40~55 ¢ 15080 EimaHERE _ QDH®
Slow cooling il quenching/Air cooling Air cooling 2 times For dia. 2150,0il quenching i recommended
830~880 /4 1000~1050 2% 500~650 225 %2/ _
Slow c:oling Air cooling Air cooling ;t|mes 40~55 QF5
TYN—=K> °
- - - 35~45 | pre-hardened - PCM°40 g -éa
, - - A ] ~ |pemeans B E°
35~45 | pre-hardened Mo
830~880 ##/4% 1130~1150 #4/E#R 530~650 Z2/4x2~3E - (RNJyIANR) ® -
Slow cc?oling Oil quenching/Salt bath Air cooling 2:3 times 55~60 Mat;ix-type QHZ {(\ ﬁa
w0
800~880 /4% 1200~1250 #Aa/k# 540~600 Z24%3E - 5°
Slow cooling Oil quenching/Salt bath Air cooling 3 times 55~63 Sl QHS] A -
860~880 #/% 1050~1200 #4/&# 500~580 Z2/4% 3@ _ ®
Slow c;oling Oil quenching/Salt bath Air cooling 3 times 55~65 SPM 23 *ﬁ 3
860~880 %74 1050~1200 #4/&# 500~580 22/%x3ME] _ ® E
Slow c;oling Oil quenching/Salt bath Air cooling '; times 55~65 SPM°R8 ;E §
860~880 /% 1050~1200 i/ 540~600 Z/4X3[E _ ® 5
Slow cc?oling Oil quenching/Salt bath Air coolmﬂg:?:] times 60~68 SPMP30 1 ;
860~880 %% 1130~1200 #4/%8 | 500~600 Z4AX3E _ ® .
Slow cooling Oil quenching/Salt bath Air cooling 3 times 65~70 SPM 60

12



at Treatment

A 280 vestees (QC11.QCM®7.QCM®8.QD6 1. QDH®)

B5EAN  Quenching

1,000~1.050C
(B1$1.025C)
(Alming at 1,025°C)

800~850C

X Plilac)
30min/25mm

500 or 250C

500~650C

708

zZm

Air cooling

Slow heating

Alr cooling
(Forced cooling)
200C 2%
Air cooling

30~60min/25mm s
10~20min/25mm

30~60min/25mm Salt bath

MBEARE CORIFEFRE *Holding time at quenching temperature:
TRBHGUR - cvveervemmermmssenneeinennes 30min/25mm Atmosphere-controlled furnace ------ 30min/25mm
\J)[/ |\/\1 .............................. 30min/25mm Salt bath «---ceereerereeremen, 30min/25mm
(7=72L. 2 EREET D) (immersion time)
i=2=] (= PRI P PP RIPPEP PR RPN 45~60min/25mm Vacuum furnace:---«-----==--=----- 45~-60min/25mm
(0z3)] . . Note:
ﬁ%‘]h%lﬁ@f:’:t\'bs ﬁlﬁi&ﬁﬁg}}ﬁfgﬁ‘! 00~50CIcET To prevent quench cracking, tempering should be performed after quenching
THVELESEBICRRLZITo> TS, as soon as the material temperature drops to between 100 and 50°C.
.ﬁ%; lJ Tempering s &l /)“M’Xﬁlﬂ Cold working die steel
70 T T T T T
65
25 s 60
1~2hr/25mm Alr cooling 1~2hr/25mm Alr cooling )
z
@ 55
[0
ARSI Cold working die steel AR A1 A8 Hot working die steel £ ol
QC11 QD61 QoM®7
—&— QCM®7 (1.030C A.C)
TR ER TR CREEAR L
For wear resistance For wear resistance and strength 45 v ——— (I)so“CAé)-
150~200°C  (60~63HRC) 540~620°C  (46~52HRC) | i
m@ﬁ’ﬁ&ﬁﬂﬁi*ﬁ ﬂﬁi*ﬁ. 40 I 1 | 1 I 1
For wear resistance and toughness For toughness 0 100 200800 400 500 600
200~250°C  (57~60HRC) 600~640°C  (44~48HRC) 1‘3‘3{% UiRE c)
. ﬁﬂ'&tﬁ&%ﬂﬂl'l‘ii*ﬁ Tempering temperature
For toughness and electric-discharge cutting QDH®
=500°C  (=59HRC) THERE MR TR %ﬁiﬁ $l’l’7\§1ﬂ Hot working die steel
For wear resistance and strength : : : : :
QCM®7-QCM"8 550~620°C  (48~54HRC)
BREE ISR I ,
For toughness and precision 60
450~500°C  (59~61HRC)
‘M EFEMER r ]
For wear resistance 5
500~530°C  (61~62HRC) £ sof 1
BB o
For toughness 2xu | |
>530°C (<61HRC) e
401 4
| —— QDH* (1030 AC) T
— - QD61 (1,030C AC.) A
30 1 1 1 I I 1
0 100 200 300 400 500 600 700

13 BRURE (o

Tempering temperature



7 I\U “JQZ} \’]’ ZMatrix-type high speed steel (QHZ®)

BEAN Quenching

1130~1150C

o
Salt bath

T

900~1000T

fREFIS
Holding time

800~850C

s

Oil quenching

300~500C A T5
ﬁ.‘% Salt bath Air cooling
Slow heating

ﬁ/\nﬁ 0)1%%“% & HE DR Holding time in salt bath at quenching temperature

ﬁick'?;gm 5 | 10| 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90
BFfE: T
FRIFHRE Tised) | 60 | 90 | 160 | 240 | 280 | 300 | 390 | 420 | 440 | 495

WERL Tempering

T T T T T T
60 b
) ) B y
1~2hr/25mm Air cooling 1~2hr/25mm Air cooling
2 sof =
z
0
go 1
QHZ®? E Y \
THEREMECREER 40l —A— QHZ® (1,130C0.Q) -
For wear resistance and strength
. —e— QDH"® (1.030CAC)
550~620°C (48~54HRC) L i
—A— QD61 (1.030T AC)
30 1 L L 1 1 L
0 100 200 800 400 500 600 700

RUBE (o
Tempering temperature
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;'%Iaaﬁﬁggﬁﬁfm Cold working die steel

5B AT Hot working die steel

ﬁlﬁﬁﬁé Quenched and tempered hardness _
70
L sofF
60
9 S sofF
E g
- t, |
s ¢ —O— SPM®30 (1.180C 0.Q.) 5 13
] 50 —&— QH51 (1,200C 0.Q.) s —e— QDX-HARMOTEX® (1,030C A.C.)
—&— QHZ" (1.130T 0.Q) 40| —m— QT41-HARMOTEX® (870T 0.Q.)
—#—QCM®8 (1,030C A.C.) —h— QHZZ (1,130C 0.Q))
-0 QCt1 (1.080C AC) [ == () 0E0T A1)
S0 QKS3 (825T 0.Q) --A-- Qgi; (1“,305%9;0%,).)
—o— QK3M (800 0.Q.) =4 &
40 1 1 1 1 L 1 30 1 1 1 I 1 !
0 100 200 300 400 500 600 0 100 200 300 400 500 600 700
RRE ) BRRE ()
Tempering temperature Tempering temperature
Egﬁﬁ ImpaCt LT _
HEATRIORC/ v F SBRATR2mmUS v F
Test specimen:10R C-notched Test specimen: 2mm U-notched
200 SPME30 180 —e— QDX-HARMOTEX® (1,030C A.C.)
O~ (1.180C 0.Q) —#— QT41-HARMOTEX® (870C 0.Q.)
| QH51 —e— QDH®  (1,030C A.C)
~ A L
& (1,200C 0.Q.) --A-- QD61 (1,030C A.C)
o ol B
S 150 —a— QHZ" [ —8— QDT®  (950T 0.Q)
2 (1.130C 0.Q) §
_m QCM®8 S 100F
E % r (1.030C A.C.) -
g - QG s g
& (1.080C AC) gE |
g | QKS3 5 @
£ i_j -7 @25C0Q) § |
S QKaM Y
g ¥ ©™ (800C 0.Q.) g %0F
© N sof 2
&) ,,\
0 0 I 1 I I I
50 55 X 60 65 70 30 35 40 45 50 55 60
fEx
Hardness (HRC) Hardness (HRC)
mgﬁﬁ Wear resistance _
Ohgoshi-type abrasive test HECRE 600T
(x108) 10 Test temperature
E—<— SPM#30 (65.0HRC) » 60
F—&— QH51 (60.1HRC)
—®— QCM®8 (59.4HRC)
[ --0--QC11 (605HRC) S a
E ¢ QKS3 (633HRC) .- 50
N 2
mE C Z
C 0
E r %0
5 L s 3 40
g ] L 2
[<} ﬁﬁ
§ % 0.1EF —e— QDX-HARMOTEX® (600C A.C.)
CE E 30 | —®— QT41-HARMOTEX® (600C 0.Q.)
C FERERRRE:200m —A— QHZ® (1.130C 0.Q))
- Friction distance —e— QDH"® (1,030C A.C.)
L ?%F%BWN --A-- QD61 (1,030T A.C)
i inal loa —=— QDT®  (950T 0.Q.)
AAF 1 > 47 :S0M420 (86HRB) 20 ) | |
Friction ring
001 I T T DHBREE 1.0 10 100 1000
0.4 1.0 3.0
EEFERE {RIFEER ()
Friction speed (m“sec) Holding time




F4E#H Round bars

(mm)

% Dia.
lZ’ﬁclassE ’ 1

£ 3E
Rolled

N
X 18
Forged

(°
i
o
—
o
S
N
o

7(?0 72|0 ) 8(?0

[ sl s

To be confirmed

A Flat bars and Blocks

Width
I 2|0 4|0 GIO 8|0 l(I)O 1|20 14|10 N 2q0 3(I)O 4(?0 590 6(|)0 7(?0 8?0 9q0 IO(I)O 1190129013901490

(mm)

[Thickness

20+
40+
60
80
100
120

140

200+

300

400
[::]E@$ﬁﬁﬂmw
500

6001 [ | #otTsam Forged
7007

|:| BLE W TS To be confirmed
800

$E Tubes

Outer dia.

NN JHE
Inner dia. 20 40 60 80 100 120 140

(mm)

20—

40—

80—

100 —

SHfEIC LREHEN REBHENHIET IRUADT I T @EBOEDE T,

Production range may differ depending on the grade required. For dimensions not provided, please contact us.
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;‘ }mce Materials from Sanyo Special Steel

QDX-HARMOTEX®
s fE B (CBNTEY A D ANEEYAM (NADCA Grade C 2EsEiE)

Die casting die steel with outstanding strength and toughness (NADCA Grade C filed)

QDX-HARMOTEX"®1Z. JIS#SKD6 1 LWEICEHELEHMEEZ  HEQDX-HARMOTEXPE—RF 1w I B

B AN AN ERRMTY Heat checking comparison of QDX-HARMOTEX®
RAEDOBNREMREEZOIEICLERBERHZSI,. RE -
BB O EOE—hF 1y REE L. ELRLHORMESY QDX-HARMOTEX SKD61

—SEICEYBEEE EL. @B OXEN MO R OFREER,
L

QDX-HARMOTEX is a die-casting die steel which achieves both high
strength and high toughness superior to the JIS steel SKD61.
High-temperature strength is improved and occurrence of die heat
checking during long-term use is reduced raising the thermal stability of
carbides. Toughness is improved through a fine, uniform dispersion of
carbides, and this prevents large cracks and small chips in the die.

QT4 1-HARMOTEX"
R OREMILICES I HRAE TR AN

Hot working die steel for longer die life

QT41-HARMOTEX" (. RK#QT41 LB ICRESLETRE  HEQT41-HARMOTEX " DMRBEE WEESHH
LrsE2EAMTY, Photograph of structure and cross-sectional hardness
R OREFEICEAMEIEESO, £RFERBFOE N RIT distribution of QT41-HARMOTEX®

EIFIL. /- BB ORNREMEEOCETRILER SRS 4 RrmEAE <97
Sh. &BORERBEFERBFOERE- N2V WFHILES, J —e— QT41-HARMOTEX"
—o— SKTAMA4SE

*ﬁ]\m 7 El %ﬂﬁ 0 s 303Hx 503w

QT41-HARMOTEX"® is a hot working die steel which enables longer life
than the previous QT41 material.
Toughness is improved by controlling carbide morphology, and this

e —Hul

\E'-

reduces cracking and chipping during die use. By improving thermal \D’D*D\DA\D B
stability of the structure, softening resistance is improved and this o
reduces wear and deformation during long-term die use.
0 1 bO ZbO 300
SFHRIED 5 OFERE(mm)

QCM™8
58 - MM CBNCNESY A A

Cold working die steel with high hardness and toughness

QCM"8lt. BEE LS WM EmI LSS BT @bt HQCME8DI Y iaE
WOKXZIEFETIET BE. Bt EHRE. MESHDOL Microstructure
TICHWTSKD1 1582 L. 2BESOKIELRELTHLET,

QCM®8 is a refined cold working die steel in which high hardness and

toughness are superbly balanced. . QC M ® 8 @E—é tﬂll‘i 120

QCM®8 surpasses conventional steel SKD11 in hardness, toughness,
Hardness and toughness ¢ '®

fatigue strength, and wear resistance by controlling the microstructure.
Qcm*s
60

Due to these characteristics, the steel substantially extends die life.
Extension of die life

(Jem?)

@
]

40
SKD11

or - %-

56 58 60 62 64
17 Hardness
wE

vl —EE

Charpy impact value

(HRC)



PCM®40S
iREEICBNIE TS AF v IR R

Plastic mold steel with excellent mirror finishability

PCM®40S(3.40HRCY 7 XNEEELEN-HEME PPCM"40S D EIETFE Manufacturing process

EHDTIN—RLEAT DT IZAF v &BAMTY,
LitOEESERBERTICE), BEBETOTIC
|POWENEWEXRBICEBLECET.BVLAN
IVORBEEIANTRRLEL:,

PCM®™40S is a plastic mold steel, pre-hardened with
hardness as high as 40HHRC and excellent mirror finishability.

Sanyo Special Steel produces a high quality product at low kD
cost using its advanced clean steel technology. This TSR

technology makes it possible to dramatically reduce non-

PCM"40Sid. BE# TiREAmK 22 I LELE.

We successfully eliminated remelting process in the manufacture of PCM®40S.

PCM™40S [

4 A Y
N . i BAR lEﬂ'ﬂ\&
am || mm || RO EE DO | EE R
][ s, || oogey, [ (ESPUVARD 4 Rotina,
\, 4

& BAR || iR BAR || EEgis
e ] [*‘ﬁ] [] [ e ] [<ESR.VAR> L0k
degassing casting Remelting Forging

Conventional material

metallic inclusions in the steel without remelting.

QDH"®

SEREC BN ESL VAT CRRBR RS A 298

Hot working die steel with excellent high temperature strength and toughness

QDH"I3.SKD6 175 ZDEMERANMEICIAZ . SKD7 V5D
BhERRLERMERRBEALBRES A ZMTY,
EaRELAMEEVART THEILLEIET ALUPER. BhO
REZIMHIL. 2BORFGHEICERLEY.

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
hardenability.

Through well balanced characteristics in terms of high temperature
strength and toughness, QDH® contributes to the extension of die life
through reducing deformation wear and cracks.

QHZ"

HEQDH®Dffiit —bF T Heat check resistance

Eiﬁﬁ%{# Testing condition
[ ;'%il] Cooling ] [ bﬂ?’& Heating ] x 300
35C — 650C

W3 [l oDH®
fﬁ’eﬁ? [ skps1
RARE
Max. depth

0 10 20 30 40 50

E—hFIvIDRE

Depth of heat check (um)

BNcHEEFEREZRLRBA YNV I RINA X

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

QHZ®I%. SKH51 77 ZDEMEICIZ . RIEHORMALEE b iE
BTy I R) DEREFICE>TEN BN EFRLAHBEALINIYIRX
NAATY,

REROHMETEME AIBICERETS55~60HRCOE W EARER
LESHRBONDEESHIC. B, SRSFHICHEBhTVBIEND. K
ESE S BB BEE CIRILCHIELTVET,

QHZ® is a matrix-type high speed steel that combines high strength
equivalent to SKH51 and excellent toughness by improving
microstructure and the distribution of carbides.

Due to superior toughness and high temperature strength combined with
much higher hardness than conventional hot working die steel, QHZ® is
suitable for cold, warm, and hot forming.

BQHZ DR LR Softening resistance
HIRE600C
© Pttt

50 F

(HRC)

Hardness
B
IS
&

== QHz* (1.130T 0.Q) <
30 A

=—®— QDH? (1,030T A.C)

[ = . QD61 (1.030CAC)

20
0.1 10 10 100 1000
RIEHA

Holding time
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SANYO SPECIAL STEEL Co., Ltd.

i - T % T672-8677 EERIERTHHEXTE3007H M
TEL(079)235-6003(fA%) FAX(079)234-8571

R O® X i TI103-0027 HREFHREAAME-13-1BHEAEE) LR
TEL(03)6800-4708 FAX(03)6800-4701

K R X & T541-0058 APRAHRXEAEFAZ-66 MHEEEYS—EIL10M
TEL(06)6251-7427 FAX(06)6120-5220

% EHE XE T460-0003 HZHEMTXE-11-11 HHEVY—> 7168
TEL(052)231-7162 FAX(052)231-7166

5
i

X & T730-0011 LREHHXEM11-13 SAAERERN7 R0 X7
TEL(082)221-9275 FAX(082)228-7818

UM E PR T812-0011 EEHESKESRA41-1 BAEMHELRAE LI
TEL(092)431-1851 FAX(092)472-9054

HEAD OFFICE /WORKS
3007 Nakashima, Shikama-ku, Himeji, Hyogo 672-8677 Japan
PHONE: (+81)79-235-6003 FAX: (+81)79-234-8571

Special Products Sales Department
9F, Nittetsu Nihonbashi Building, 1-13-1 Nihonbashi,Chuo-ku, Tokyo 103-0027, Japan
PHONE: (+81) 3-6800-4708 FAX: (+81) 3-6800-4701

Sanyo Special Steel Trading (Shanghai) Co., Ltd.
Unit1504, TowerC, The Place, No.150 Zunyi Rd., Shanghai, 200051, China
PHONE: (+86) 21-5396-5666 FAX: (+86) 21-5396-6226

Sanyo Special Steel U.S.A., Inc.
2500 Wilcrest Drive, Suite 300, Houston, TX 77042, U.S.A.
PHONE: (+1) 832-834-5749 FAX:(+1) 212-980-8838

Home Page
www.sanyo-steel.co. jp/

SPM-QDH-QHZ-QTP-QDN-QDTI&. LB O B FEIE T,

QDH are registered trademarks of Sanyo Special Steel Co., Ltd. in JAPAN, SOUTH KOREA,INDIA,TURKEY and INDONESIA.

QHZ are registered trademarks of Sanyo Special Steel Co., Ltd. in JAPAN, CHINA,SOUTH KOREA and INDIA.

QDN are registered trademarks of Sanyo Special Steel Co., Ltd. in JAPAN, CHINA,SOUTH KOREA, INDNESIA, THAILAND and VIETNAM.
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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.
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No copying or reprinting without permission 25.5.10000
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