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Recent Trends of High Steel Tool Steel
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Fig. 1. Production of various tool steels in Japan.
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Fig. 2. Comparison of production of carbide
and high speed steel tools in Japan.
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Table I. Chemical composition and main usage of present high speed tool steels.
Designation Chemical composition (wt%)
Main usage
Mark | j1s | Ars1 | ‘ si Mnl cr| W Mo | vV |co
a) Molybdenum type
— — M1 (0.80 0.2/ 0.34.00| 1.50i8.00{1.00f — {Tap, Milling Cutter, Threading die
Dnll, Milling Cutter. Reamer. Saw. Broach,
— | SKH9 M2 10.85 0.2/ 0.3}4.00 6.00/5.002.00] — Tooth Forming Cutter. Cold Working Tool
— | SKH52| MS3-1 |1.05) 0.2| 0.34.00; 6.00{5.00(2.40| — |Tap, Broach, Milling Cutter
— | SKH53| M3-2 |1.20| 0.2 0.314.00] 6.00/5.00{3.00f — |End Mill.
— | SKH54| M4 |1.30; 0.2 0.34.00| 5.50[4.504.00, — |Cold Working Tool, End Mill
Tap, Chaser. Broach, Drill
— — M7 |1.00; 0.2] 0.3/4.00| 1.75/8.752.00 — Milling Cutter
— — M15 |1.50] 0.2 0.3/4.00] 6.50/3.50|5.00} 5.00|Cold Working Roll
— — M33 10.90, 0.2| 0.3]4.00| 1.509.50(1.15 8.00End Mill, Hob Cutter
— — M34 10.90 0.2 0.3}4.00 2.00/8.00/2.00| 8.00|Hob Cutter
Hob Cutter. Broach, Tap.
— SKH55| (M35) 10.85 0.2/ 0.34.00] 6.00[5.00/2.00| 5.00 Milling Cutter, Cold Working Tool
— | SKH56| M36 [0.85 0.2 0.314.00, 6.00/5.00[2.00| 8.00/ End Mill, Drill
— — M41 1.10| 0.2/ 0.34.25| 6.753.75/2.00 5.00|End Mill, Hob Cutter
End Mill, Tap, Drill, Cold Working Tool
— — M42 |1.10, 0.2} 0.3{3.75| 1.50(9.50/1.15| 8.00 Hob Cutter, Saw. Wood Cutting Blade
— — M43 [1.25 0.2 0.33.75] 1.75(8.752.00| 8.25 End Mill, Tool Bits
— — M44 |1.15 0.2 0.314 25| 5.25(6.25/2.25|12.00| Tool Bits
A — - 1.05‘ 0.2 0.3l4 .00 5.30i6.30/1.65 8.00End Mill, Tap. Hob Cutter
End Mill, Tool Bits
— | SKH57 — 1.25‘ 0.2{ 0.314.00 10.00/3.503.50/10.00 Milling Cutter, Cold Working Tool
B — — 1.20‘ 0.2‘ 0.3‘4.00 7.006.00‘3.0013.00 End Mill, Tool Bits. Hob Cutter
b) Tungsten type
— | SKH2 T1 10.75 0.2/ 0.34.00/18.00| — [1.00] — |Same as SKH9
— | SKH3 T4 10.75 0.2 0.34.00[18.00] — |1.00] 5.00/Same as SKHb55
— | SKH4A] — 10.80| 0.2/ 0.3/4.00(18.00, — |1.25/10.00| Tool Bits
— | SKH10| TI10 |1.50 0.2 0.34.00{12.00] — [5.00] 5.00 End Mill, Cold Working Tool
¢ ) New type
C — — 10.95] 0.2/ 0.34.00| 1.70/5.00/1.10f — |Economical Grade
D — — 10.90/0.80| 0.35.10| 5.304.90/1.70 — |Substitute for SKH9
— — M47 |1.10] 0.2| 0.3/3.75| 1.509.50i1.25 5.00,Higher Toughness than M42
E — —_ 1.00| 0.2 0.314.000W+Mo+V+Co=20]Tool for Severe Intermittent Cutting
F — (M11) 10.90| 0.2 0.38.25] — [8.50[1.32| 1.75/Tap. Material for nitriding
G — — 10.55/ 0.2| 0.314.20| 0.705.00,0.80| 8.00 Matrix Steel of M42
H — — [<0.1K0.3K0.3} — | 14.07.0 0.5 | 25.0|(Ti 0.2) Precipitation Hardening Type
I - S [N | P e T A P (gi 0'3) Maraging Type
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[EhBAEICRESN S B THS. BRI
XA —2FF4 MERRESOML T 55, NIV
FaM L, P ORMEX VED LV 5™.
GELLER™ XL OIRENE T X 5 L BEAWE R L,
TWREHM LRSS & LT 860°C DI EoBids %
Wit 800°C ) kT 10~18h Dl EOREREZEEIEL TW
%. HaserLING™)Z X HULE, $HBEO PEBUBESNIIRAT IR &
THEITH D, BEEUSE DL LD . EEE TR
DOREADES D VSR BHLETREE L5 BRI DV T
STEVEN DR 235 5.

T(°F) =2 310—200(%C) +40(%V)
+8(%W) +5(Mo)

LA L, ZOREEMEGREREIC X - TEbT 5.
KuLMBURG™ [ % O EHE THAHIC DWW T ZOERE
kHTVB.

EEE TR B A TMmAE, BULEEILREE,
BUNEEZEI 30 7o, BEEIDS R & 5 W I D 2
TXv, FEREN I HBLRTE SR EOMRITX
v, ANMHTE, EEMTHTREZROICSERIL >
BB, BEAME R XORMRFEOMEYH 5. LECKIE-
EwWING™) 3 &)W E T A O BEAGEEED B &
1000°C ¢ Mo,C, MC RAbAmAH b ft i it H
L, SIS szt#fbrcLic. D
™ X W RO HE Mo REdE TR I b Lo EKIC
B A ORD DL, C Co AR RS
®5HEHELTWD.

B2 AR AT 5 REEFRIAT VA - N
v bEAWBKEO Cr &7, BEMEAOLEIEREX
RILLAb0T®, LLCERICEELEE A —ATF
4 FRAT®, MEEESLEAETS Vb s™.

BEEE T EMOBEAR AT HIRNBERICOVWTLE

& D43 5. PoraNDOPULOS) [IRALITRIAAF Ts
R —T BB R BT 54, ApaskiN®d [T—K k(b
WA — T Ay, Kuazanoved (IR EIED i B
ME <, MTEROEVIEE, FhenEiE 5 e LY
WE LTS, ZEEEAOE AT 5 REHRICOWT
PXIEKSD, T OMDIERD S.

EEETEMIEYE0C LRI TTREREZ &7
WA —AT 2 —FATCHET HLDTHS. PEom L
R, RIRBEAT S BV b2 5 % 5 7x & OF R
BhHv, SKHI < Y v 7 2« ZF — VICITENTD
2 Co A LM A — KR b % & TR R
), S — 2T 1 — 3 OERINISIEL, —HD
Boa— w7 s — R FIRERIRTHSIT
WEL V. BT SIS, T e
B 23S B 7o o0 0 FE TR Vi & 789,

7-3 BEEEIARMOXRALE

EEETAEMORMARE LTI X v &k, BE
b, 2Ll Befb, B2 v sty 30 EMRRICE
X TWwa2s, FEoE»H L uwErE cEESh
TWB LD, ROVNEISS.

(1) EezZe{binEgsnss) : 600°C DL T o X 7A@ <7
VE =Y LAERORGMOFEIICE L CRL L E(L
BRI LI E 50T, TRAFMIMLEEDO LD
L, Py 70% BEAkTHEV .

(2) WHERLEE : WC % TiC # TERHEICE
36 X4k % BB R L WA DS & 77 S — R
AXhTWwba, RHIBMETT 5, LEREHSE L,
BN T BRI BB X (LA AT 5 7 £ o MRS
H5. TiC wEp: L LTk TiCl, rRALKRDOIREH
2T 900~1100°C gk L, T HFEmM TiC 2k
éﬁéﬁMXv#&,Tﬁ%@%@ﬁ&%%&ﬁ%%%
i L 7= VR T il U L8 & TR Y B PRA R AL
, PVD 3 (I EE) OB TERETHHRLL
WAEMED X iRIbmEE > < AR E GEEILRIG
HED) L ENDD. B 2FHIEE L UCHERS, &8
~DIEHMN% <, ARE SBi@HITER L LOEEHS
, WO LIS HoFEGRD D L\ 5.

(3) %ot : GoGOLEV®® [ Mo,S-#ilgn 7 o F 7
Doy o. U ER IO NIP 9 (B& 2 v ¥) ZHL
7ok TOREREEZIE L, BiE TR 1865, HETH 2.3
froFhaE R LIzE v, RYovic NiP s b L7c
BlCE 3 EoFMmEE TN 5.

KB E T S ERE T RMOMROE T, £ v
ZFRi% Cr REdE AN VANCOMOY, ma{ti
X DFEMEEAT S SWISBNRH 5. EEE TH
DERIZVET X ARSI T V55399, KED Ha-
RVEY® iR RICE T 5 H LB OFAZ TR, 2D
mCafle P EETROF LVWANTI VAR 525X Z
BELTW OB EEHSNS.
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