


HIGH SPEED TOOL STEELS

YSS 14 E20210| 3stA R} EX

Chemical compositions and Features of YSS High Speed Tool Steels

(mass%o)
AISI/ASTM
45 JISRAL WNr B = x
Grade |JSequivalent|  DIN/ISO ¢ « W Mo v co Grade = & Features
S Al equivalent
M2
YXM1 SKH51 1.3343 0.80~0.90 3.80~4.50 6.00~7.00 4.80~5.80 1.80~2.30 P YXM1 0140| 245t Mo &Y N2 712 Standard Molybdenum high speed steel with superior toughness
HS6-5-2
YXM4 SKH55 13243 | 085~095 | 380~450 | 600~7.00 | 4.80~580 | 180~230 | 450~550 YXM4 LH2A0] lofict EZES Mo-Co| D4 EB 7Y Standard Cobalt alloyed Molybdenum high speed steel with superior heat
H56-5-2-5 resistance
Mo ' ' . . !
Molybdenum- YXM27C _ _ 12 42 53 6.3 27 % YXM27C LiOLE A, MIAMN S ZAH[St TAE 2Tt H|gh Vaﬁé\dmm high speed steel with good wear resistance and
0 | series grindability
48’_)4 M42
% YXM42 SKH59 1.3247 1.00~1.10 3.50~4.25 1.25~2.00 | 9.00~10.00 1.00~1.50 7.75~8.75 YXM42 SETY HAlof| Metet nHE n&Ea a2t Super-hard high speed steel suitable for cutting for hard materials
e} HS2-9-1-8
e} ' ) ) ) .
é)_ YXM60 _ _ 11 42 55 6.5 17 8.0 YXM60 FAFIZA, O1A, TOIARMO| @48t TS TAEZ B H|gh-perforr_r_1ance high speed steel with superior durability, toughness
n and grindability
-_cc—:D VA — a5 High-performance Cobalt alloyed Vanadium high speed steel with wear
T | Vanadium- XVC5 SKH57 1.3207 1.20~1.30 3.80~4.50 9.00~11.00 3.00~4.00 3.20~3.70 9.50~10.50 XVC5 LHOFR - LHEH 0] 243+ IC-1V-CoH DH =371 gn-pert Y 9N sp
= : RTWERT /heat resistance
T | series HS10-4-3-10
2 [ wH S
§ Tungsten- YHX2 SKH2 1.3355 0.73~0.83 3.80~4.50 | 17.00~18.00 — 0.80~1.20 X YHX2 WH By 0371 Standard Tungsten high speed steel
C | series HS18-0-1
3
YXR3 Dﬁiiifjﬂ - 0.6 43 - 29 1.8 P YXR3 nold 28E(56~61HRC) Matrix high speed steel for forging tools with superior toughness
OHEZIA .
l\|A1a_tr;<ij;|e YXR33 Dﬁii‘ii)ﬂ - 0.5 42 1.6 2.0 1.2 gggs? YXR33 neld 28&(54~59HRC) Matrix high speed steel for forging tools with most superior toughness
YXR7 OHEZIAHA| _ 0.8 47 13 55 13 % YXR7 D25 101 TEE(62 ~65HRC) Matrix high speed steel for forging tools with superior
SlO|A strength/toughness
HAP10 - - 1.4 5.0 3.0 6.0 3.8 - HAP10 Q1o =2 LHX|HE0| R Superior toughness effective to avoid chipping
=H = —_ .
ER2 HAP40 SKH40 - 127~137 | 370~470 | 560~640 | 460~540 | 2.80~330 | 7.50~850 HAP40 A, 01y, LOtE S HHSH HE UE Most standard grade with good balance of hardness, toughness and
=8 HS6-5-3-8 wear resistance
a5
PY
E § HAP50 - - 1.6 4.0 8.0 6.0 4.0 79 HAP50 DNATE HS L QoM LHEA, LHOtZH0| 24 Higher hardness, good heat and wear resistance
%]
RS
;_rt T HAP72 - - 2.1 4.2 9.5 83 5.0 9.5 HAP72 70HRCE| IHEE HE o= AW, LZY, LHDIZHO0| @+ Good heat wear resistance and highest obtainable hardness of 70HRC
o
=
o
HAP5R - - 09 43 20 3.0 3.0 * HAP5R 247158 2Y SI0|AZ Q10| &2 Toughest P/M high speed steel

X EZEEM Co5 0.1%01 £ 1.0%0/2 &R3t= LIt ASLIC

¥ These products may contain Cobalt as impurity from more than 0.1%b to less than 1.0%
HIF2l rE-gol| thsi M= 2t CllOo[E A|E(SDS)E HZH FA|2| HEELICE
Please refer to Safety Data Sheet(SDS) for the safety of these products.

YSS1UE£C- 57142 EAME 57 0|20 LHOtRY, 2182 EHRE o= o2 8, W2t YSS High Speed Tool Steels are used not only for cutting tools but also various forming tools
I sot ropy 28 I S0 O|ELICL OE W, Ct2 nA=Z 20| H|s 1Ql4do| BHEZIA which require higher wear resistance and toughness. YXR series, matrix type high speed
® ® SHO|A YXRAIZ|ZIE &Y 738 &7 S0 0|80 UFLICE £t 2 offHo= steels, are recommended for forging tools with superior toughness.

XES 7Y 0|MSt 6tK, 2|&20| SE NE2 HE0F 245 LHOIZE Y, 214 TFAFA|Z] HAP series, powder metallurgy high speed steels, has superior wear resistance and tough-

HAPA[Z| XD} UESLIC ness thanks to higher alloy content and uniform fine microstructure.

OFAJ| SiOt8 % Yasugi (Kaigan) Works
£ 5122300 2|3E 4 3%, AT, £, 291, B} £2 TAL Al clo|E{o] Sl NGl Z1oini, MBS BT HEHIL R
A AELICt 2219 7|xH LHE2 of 1 gl | HAE & %'Q'-I':f

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it
does not guarantee the quality of the product. This catalog and its contents are subject to change without notice.



HIGH SPEED TOOL STEELS

1262 260] 0f2] S4

LHOFE S (CHE 4] OFR)
Wear resistance (Ogoshi method)

LHOFE (40} Ot)
Wear resistance (Abrasive Wear)

Characteristics of High Speed Tool Steels

YXM1 65.5 Rotate’r Test picece(¢p6)
LU= US| EM EX|MY  Characteristics of steels vve I 65 = s
wvzze B 67 1 Sandpaper
mEuEseA XVC5 670 | 61 |
stnadard steel (JIS equivalent) YXR33 58.0 _ 58
[ : s wee BT 65 |
original steel S—— 5.0 _ 20 _
... P/Mhigh speed steel HAPSR [ _ 59
2= Strength, TGN sc0 NN (ABZ) Test condition
Gl > W SRR
Ll o0 M 2% Y o3 : 4oN
SKD11 60.5 _ Lubricant dry Load
JOEN 555 | S 155
BE2IA BfojA ifl%‘%%‘i) Test condition . L "
Meirix high specd stee ool Frontergn Lo Frsonae
B oo AF20] 23X PIgs
Charpy impact value Bending strength

YXR33 -~ YSM
\\

EMH|IH  Characteristics comparison

\YXM27C
(]

. HAP72

NCIRREN

‘W6 e ‘\
\YS ° \\
A VA

Bited ¥4 : 815-6-6-20-15-0.5R
Tool tip shape
A A& & 25m/min

= = : PASOK74
Wheel

% & 4 &£ :1,820m/min

HAP40

HAP50

YXM1 A C C C B cemented cz:lrbide
YXM4 A C C C B
YXM27C B C B C B
YXM42 A B B B C
YXM60 A B B B C A <
L OIS HAN| & (A} H| ) | Q1A
B OR A ¢ A b D Continuous Cutting test by turning tool Grindability
YHX2 A C C B C
YXR3 D D D A A
CAIEZAH) Test condition
YXR33 C D D A A
o ot F X :DM (SKT4AT)
YXR7 D C D C B Work (357HB) oy 0147
A8 21 A xpsdet é"‘"_'.
HAP10 D C B B B Machine Automatic lathe urface grinder
B B A C B
B B A B B
B A A D D
D D C B A

Cutting speed Wheel speed
2 4 Z:imm 2 o @:5pm/Pass
* Depth of cut Infeed
HAP5R o % :0.3mm/rev s H A F:05mm
Feed Total infeed
24A-YTB- HEC-IH5D - LIEE 2N & Ao a
Excellent“A” = Ordinary “C” - Poor “E” Dry cutting Wet grinding

rir

2200l D|ME S 2 AL BB, =9, B2F S2 A A HIO[E{o]] 2fet CHEXQI 30|, MZQ| E2S BEEot UAXl= = IMEHRT0] O|MEl £ gf, AT, B, =9, BoF S2 A AR H|0[E{ol] ofe CHEX QI Zf0|H, HFQ| EES EFSt U
ELICH 21279 I3 LH82 ol ngio] HAFE =~ UHLICH UELICh 229 7[R LHE2 0|1 gl0] HAFE =+ AsLiCh
<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it
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HIGH SPEED TOOL STEELS

AT IO Q-H A XF IF=
T,—l'OIO-—|C>EE:"L|_'IO O o
Recommended grade by application of High Speed Tool Steels

MAFZ L Cutting tools LH2EDt2Z 5L Cold working tools
ESE=PIES R 751-g%‘c{e%; Grad
o Recommended Grade EEARAL ecommen rade
.-t 8z (HRO) CifRt A44re
pplication astg LRARY RIAFR T XA Application Required Qldte. For mass production use
For general use For hard material cutting For high speed heavy duty cutting hardness range For general use Lotz xg
o Mo
For abrasion resistance For impact resistance
H}O|E
Tool bit XVC5 (65-68), HAP72 (69-71) S SY(LY, T2 ) 58~62 SLD, SLD-MAGIC, HAP10, HAP40 YXM1, YXR7, HAPSR
Blanking die SLD-f ' ' '
c2 YXM60, YXM42 (66-68) Let N EE HMD5
- YXM1 (63-66 ' HAP40, HAP50 (66-68 Sa43) = 55~60 SLD, SLD-MAGIC SLD-f
Dril (63-66) HAP50 (66-68), HAP72 (68-70) (66-68) @Z) DA U (flame hardening type)
a2 Bll_a:kin
. g HE Ir
ZAZFE | i NS5 HEE, nFHY SLD, SLD-MAGIC,
EH YXM27C (65-67), HAP10 - S | die Heavy plate. high-tensile steel 58~62 SLD-f HAP10-HAP40 YXM1, YXR7, HAP5R
i YXM1 (63-66) HAP40 (65-67), HAP72 (68-70) YXM27C (65-67), HAP40 (65-67) ch;Tdf(;)Jrress Y [PENS, 1)
Bl UL HER ~ g _
101 oy |Sheet iy 58~62 SLD SLD-MAGIC SLD-f
YXM1 (63-66) YXM4, YXM60 (65-67) YXM4 (64-67) Bend
Reamer o DESHHES, DAt
swaging | 1L HES, D&Y - )
die Heavy plate, high-tensile steel 58~62 SLD, SLD-MAGIC XVGS YXMT
a2l HE YXM1 (63-66) YXM42, YXM60 (65-67) YXM4, XVC5 (65-67)
il . HAP40 (66-68 HAP40, HAP50 (66-68 [
Miling cutter (66-68) (66-68) HESE |90 de 58~63 SLD, SLD-MAGIC YXM1,HAP40 YXR7, YXR3, HAP10
Cold
=1 YXM1, YXM4 (64-66) XVC5 (66-68) , HAP50 (66-69) forging o
End mil YXM60 (67-69) YXM60(67-69), HAP72 (69-71) HAP72 (69-71) g2t | die o 5560 SLD, SLD-MAGIC, YXM1, HAP10 YXR3, YXR7, HAPSR
Chx 2y emale die SLD-f
Die for
H2X| YXM60 (66-68), HAP10 YXM27C (65-67), HAP10 cold —— 58~62 i HAP40 YXM1, YXR7, YXR3
Broach YXM1 (63-66), YXM4 (64-67) HAP40, HAP50 (66-68) HAP40, HAP50 (66-68) forging | H2SY | ale die SLD, SLD-MAGIC YR,
heading 18
su die : le di 55~60 YSM SLD, SLD-MAGIC YXM1, YXR7, YXR3
ob YXM4, YXM1 (64-66) YXM60 (67-69) , HAP50 (67-69) HAP40, HAP50 (66-68) emale die
S
LEAE ﬁ_’-‘_ao ; 58~64 SLD YXR7, YXM1, SLD10
oLl HE Thread rolling die
Pinion cutter YXM1, YXM4 (63-65) HAP40 (65-67) HAP10, HAP40 (64-66)
e £ g2 s 8oHsold SLD YXM1, HAP50, HAP40
Rolls Cold rolling mill roll 80 HS or over ! !
lloje HE YXM1 (64-66) YXM27C (65-67)
Sha\/mg cutter YXM42, YXM6O (66-68) J|El = EIDI SHF% X‘“%%(:&mm Dll:nl_l') 55""60 SLD, SLD’MAG'C, YXNH HAP4O YXR3 YXR7
|EF s Thin material (under 3 mm) SLD-f ! !
A401Z8 | B9
2l HE 37 Triming e, TE
YXR7, YXM1 (63-66) YXM4 (65-67) YXM4 (65-67) di FN2 HMEZ&(EBmm 0]) ~
Rack cutter Dlifgar € Thick material (3 mm or over) 30~55 DAC, DM
H|O| A E2Y =¥ -
Ctals; YXM1 (62-65) YXM27C (65-67), HAP10 (65-67) YXM4, YXM27C (65-67) Drawing die 57~62 YXM1, CRD XVC5
2C sH| 3
EF == 219 E'L ° 55~60 SLD, SLD-MAGIC YXM1
HIE saw YXM1 (63-66) Cold hobbing die
Metal saw
&2 ME&(3mm 0|2 ~ SLD, SLD-MAGIC,
Sl saw ﬂlglicl - Thin material plate (under 3mm) 35760 SLD-f YXMT, YXR7 YXR3
H;ck oW YXM1 (62-65) YXM42 (66-68) , HAP40 (66-68) YXM42 (66-68), HAP40 (66-68) (%uj)lnl_
° e | B HES(G~9mm) 358 SLD, SLD-MAGIC, VXR33
AL 2t blade 9 Medium material plate (3mm to 9mm) SLD-f
HEh 8HE saw Machine (Straight
Metal band saw YXM42 (66-68) HAP50 (66-68) cutlery ) =02 HZL(10mm 04} 48~53 oM
Heavy material plate (10 mm or over)
%‘3—% 9‘|E‘| YXR3 (58-61) EF—1 El Hlo.l ¢E|E‘|
YXM42 (66-68 YXM4 (65-67) = ~ SLD, SLD-MAGIC,
Wood cuiter YXMI1, YHX2 (62-65) (66-68) Rotary shear, slitter 54~60 SLD-f YXM1, HAP40
() otols BE AFBZ =S LIEHHT UZLICH
A values of parenthesis shows a standard Rockwell C hardness.
S IMEHRE00)| 2|ME S 3t AL B8, &9, BoF 52 YA AIHE OIo|Eof| ofet CHEXQI 30|, HMEC| EHE BEstn UX|= 2 IR0 el £ 3k AT, =8, 9, WOt S YA Al Hjo|Efof| ofFt CHEXQI Zo|H, XEQ| EHE BEotn UKl
A UELICE 2RI I L2 ol nglo] HAE 4 USLICE A ELCh 21209 I3 LHE2 ol uglo] HAE & AZLICH
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HIGH SPEED TOOL STEELS
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Standard heat treatment conditions of High Speed Tool Steels

|
4T

D2%h= A8t AE0| Elof Yo 2
QMEtEOI0) AP PP EHE 3 DA%t 4
HIRILICE,

@S A2 WIIIB(Z 1, W2t e, JEh B HADLZ)

Annealing

1. Al material is delivered as spheroidized annealed condition.

2.When used after reforging, spheroidized annealing is to be
done before hardening.

3. Stress relief annealing is to be done in order to remove stress

=2/ O 1
SHO| M AHEZ|H, Hot S22 GX2| HAHo| FLUS s MA[RLICE occured by cold working such as cold drawing, cold roling or
X2 2=(0) 3= Jloie - °C (Oi8l= =0 @ MXo| o - .
Heat treatment temperature Hardness [E2%= 650~750C (Aehs &2 25 20/ 28) cutting and machining.
2= 2tEAZ2E 1h/25mm - Heating temperature: 650-750°C
Grade . . . .
AS A9l e I E (HBW) AQIABHE(HRO) (to aim higher temperature when softening required)
Annealing Quenching Tempering Annealed Quenched and tempered . Holding time: 1h/25mm thickness
A0l JId O x| A|FF
800~880 Al [(1)1,220~1,240 LH(HL) | 550~570 il 255 ol 63 oy 22 7t 7 AN
YXMI Slow cooling | (2)1,200~1,220 ~ Oil(salt bath) Air cooling Max Min o€AlZE HI1E 500~600C FH25mmg 30& SH50mmO|SEE SA0| ZHEFSIHLE AH| AL FSH0| Qe A=
H2TH 800 ~850TxAYUIIAFX[A|ZHx2 900~ 950 CxAUIERX|A[2Ex22 Sli=A|7| HEZIL|CE
x| B00BB0 A | (D1.230~1250 Ru(EE) | S60~580 B 277 opet 64 ol H3Et 1,000~ 1,050 Cx AL AREIAZx2 8 AHBL H1CH 0 US MEFSHE 2T JHsBILICH
Slow cooling | (2)1,210~1,230 Oil(salt bath) Air cooling Max Min
Holding time of austenitizing
800~880 Al 1,180~1,210 QH(E=) 550~580 >4 255 o|st 64 0|+t : ; i
YXM27C Slow cooling Oil(salt bath) Alr cooling Max M Preheating time 1st30 minutes for every 25 mm of the tool o '
stage:at 500-600°C Preheating is (Ta x 2) at 900-950°C for small thickness (50 mm max.)
. _ O, 1 1l 1 T
) 820~880 A | (1)1190~1210 Su(@ig) £20~590 2 585 ofst 6 ojat 2nd stage:(Ta x 2) at 800-850°C } and §|mple shape tools, arjd wherever facilities are limited.
° YXM42 Slow cooling | (2)1,170~1,190 Qil(salt bath) Air cooling Max Min 3rd stage:(Ta x 2) at 1,000-1,050°C The first stage can be omitted for small tools.
%)
8
= ~ ~ ~ el s OIH}XO| &iAtO| o ;
820~880 Al [(1)1,190~1,210 {H(EL) 560~590 o 285 o[st 66 04 QJSE Tools of ordinary shape
el o ’ - TTolo= o o (=}
% YXM60 Slow cooling | (2)1,170~1,190 OQil(salt bath) Air cooling Max Min ST 0O l © :'l Y b
5
% 820~880 M [(1)1,230~1,250 QU(EL) 550~580 zul 285 o8t 64 oAt AY2E Austenitizing temperature
g XVC5 Slow cooling | (2)1,210~1,230 Oil(salt bath) Air cooling Max Min
E
Gé 2nd stage preheating %J(lel?‘r 9]) 1.01 2behet %%*QI:S-?E Hctod
8 820~880 A [(1)1,270~1290 QL) | 560~580 T 248 0|3t 62 Ol sctole fopymse LU LRI A=
YHX2 Slow cooling | (2) 1,250~1,270 Oil(salt bath) Air cooling Max Min 800~850C = MU(YXR : 2d) E&LICh
Holding time Slow cooling 2 2T A0 B H2TH o Fnt A Y
1st stage preheating TzEIe(rci‘fg; |t§w) (YXR: rapid cooling) Atojofl &3¢t 0f14(1,000~1,0501C)&
o 5 toj st 20| SSLICE
800~880 A [(1)1,150~1,160 QL) | 560~590 T 241 ofgt 57 ol 1OE Sy \
YXR3 Slow cooling | (2)1,130~1,150 Oil(salt bath) Air cooling Max Min 500~600C a2 450~550°C $E1 , (Remarks) As for simple figure tools, st
na fi - empering tage preheating can be skipped
Holding time stage p g pp
30min/25mm TaSZ S0min/25mm o . and oil quenching can be applied
800~880 A [1,080~1,140  LH(HL) | 550~600 o 241 olgt 56 oy Ab_r 8?380 c instead of hot salt bath quenching.
YXR33 Slow cooling Oil(salt bath) Air cooling Max Min out For complex figure tools, 3rd
stage preheat (1,000-1,050°C)
applying is preferable.
800~880 M 1(1)1,160~1,180 SH(¥L) 540~580 >4 241 o|st 62 0|4
YXR7 Slow cooling | (2)1,130~1,150 Oil(salt bath) Air cooling Max Min
AR I1Y SX|A|2E  Holding time at austenitizing temperature (Ta)
820~880 M1 (1)1,170~1,190 {4 (¥L) 550~580 >4 269 o|st (1) 65~66 =z ZH(mm) Thickness
HAP10 Slow cooling | (2) 1,050~1,170 OQil(salt bath) Air cooling Max (2) 58~65 Heating furnace | A|Zt Time - 5 10 20 30 40 50 60 70 80 90
I ES) 60 90 160 240 280 350 390 420 440 495
e Holding time (s)
2 . 820~880  Ad |(1)1,180~1210 RH(HS) 560~580 3 277 o|st (1) 66~68 Saroath s -
o % Slow cooling | (2)1,120~1,190 OQil(salt bath) Air cooling Max (2) 64~66 Multiplication (Holding time/Thickness) X12 X9 X8 X8 X7 X7 X 6.5 X6 . X5.5
Di ,8 309|) Lo FX|AIZt = HX|AIZISZ BiCt
= 3 820~880 A |(1)1,200~1,220 SH(¥L) | 560~580 =l 293 o[ (1) 67~69 (Remarks) Holding time in salt bath = dipping time
g8 HAP50 Slow cooling | (2)1,180~1,200 Oil(salt bath) Air cooling Max (2) 66~67
S c
g} £ A2 &X|A|2F  Holding time at tempering temperature (Tt)
= HAP72 820~880 ALl 1,180~1,210 FAE(ER) 560~580 >4 352 o|st 68~70
[ Slow cooling Oil(salt bath) Air cooling Max ZH|(mm) Thickness =25 26-35 36 - 64 65 -84 85-124 125-174 175-249 | 250-349 350-499
22 FX|A[ZHh) 1 15 2 3 4 5 6 7 8
820~880 Al 1,120~1,160 (L) 530~580 =4 269 o|st Tempering holding tme (b
HAPSR Slow cooling Oll(salt bath) Air cooling Max 58~62 ABZIA ; Q1A BRAS QI3 A{ZIAE A|H 23], CodtQo| TAETIAL A4 35/0|4 TRULCH
CESH YER O 2 600°C 0] 42| A= Q40| Xote|2 2 m5t0] =A|7| HiZfL|C.
T SAQ ¥ Remarks (1) Tools required for high strength at elevated temperature (Remarks) Tempering is needed more than 2 times for grades contain no cobalt and needed more than 3 times for grades cobalt alloyed in order to make it tough enough.
EN[lE=X (2) Tools required for higher toughness The generally recommended tempering temperature wil be under 600C to prevent deterioration of toughness.
2200 J|xHE S 2 A, £ 8, a9, Bot 52 FA Al HIo|Eof ofet CHEXQI 30|, XMES| EEE B35t AX= c 22700 J|ME S 2k AL E8, 29, ot 52 YA Al H|o|E{o] 2fgt CHEZXQI 210|H, XE2| EE s B36tl UX|=
VA n \ oraLich = 3tet2a0| J|x LSS ol ngio] HAE & UALICE SELICh 212272 217 Li82 o nglo] HAE + UsLICH
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AN 11 "1 1O Ol al
D& EZRA0| AYAHTM
Quenched and tempered hardness curves of High Speed Tool Steels

X 1551
Conventional High Speed Tool Steels
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