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YSS HIGH SPEED TOOL STEELS
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RFBFETH Yasugi (kaigan) Works

YSS High Speed Tool Steels are used not only for
cutting tools but also various forming tools which
require higher wear resistance and toughness. Along
with conventional type steels, there are some grades
made by powder metallurgy process (HAP series) that
has superb wear resistance and toughness because of
higher alloy content and uniform fine microstructure.
YSS High Speed Tool Steels are made of strictly
chosen raw material, and made with advanced refining
and casting (powder metallurgy) technologies.

Outstanding features;

1 High toughness

2 High wear resistance

3 Stabilized heat treatment property

4 Stable performance due to uniform and fine carbide distribution

5 Good mechanical properties coming from fine and uniform grain
size

6 High purity with least inclusions and gases
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Chemical compositions of YSS High Speed Tool Steels
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$htE JISEEL AISIFE{EL C Cr W Mo V Co
Grade | JIS equivalent | AISI equivalent
YXM1 | SKH51 M2 0.80~0.90 | 3.80~4.50 | 6.00~7.00 |4.80~5.80 | 1.80~2.30 =
YXM2 | SKH52 M3—1 |1.00~1.10 | 3.80~4.50 | 6.00~7.00 | 4.80~5.80 | 2.30~2.80 -
YXM3 — — 0.95~1.05 | 3.80~4.50 | 9.50~10.50 | 2.50~3.50 | 2.50~3.00 | 4.50~5.50
Mo% YXM4 SKH55 M35 0.85~0.95 | 3.80~4.50 | 6.00~7.00 | 4.80~5.80 | 1.80~2.30 | 4.50~5.50
Molybdenum
) YXMT = M1 0.75~0.85 | 3.50~4.50 | 1.30~1.80 | 8.00~9.00 | 0.90~1.30 —
High Speed
Steel
YXM7 | SKH58 M7 0.95~1.05 | 3.80~4.50 | 1.50~2.10 |8.20~9.20 | 1.80~2.20 =
A
- YXM34 — M34 0.85~0.95 | 3.50~4.50 | 1.50~2.50 |8.00~9.00 | 1.80~2.20 | 7.75~8.75
u 3
= O
= § YXM42 | SKH59 M42 1.00~1.10 | 3.50~4.25 | 1.25~2.00 | 9.00~10.00 | 1.00~1.50 | 7.75~8.75
e
g T Yxmeo | FAZEE = 1.00~1.10 | 3.80~4.50 | 5.00~6.00 | 6.00~7.00 | 1.50~1.80 | 7.50~8.50
© Original Steel
T$s
g 8 VR XVC3 | SKH10 T15 1.45~1.60 | 3.80~4.50 | 11.50~13.50 | 0.70~1.30 | 4.20~5.20 | 4.20~5.20
- zIs
o
s © |Vanadium
. XVC5 | SKH57 — 1.20~1.30 | 3.80~4.50 | 9.00~11.00 | 3.00~4.00 | 3.20~3.70 | 9.50~10.50
High Speed
Steel
XVCi1 SKH54 M4 1.25~1.40 | 3.80~4.50 | 5.30~6.30 | 4.50~5.50 | 3.90~4.50 —
e~ YHX2 SKH2 T 0.73~0.83 | 3.80~4.50 | 17.00~19.00 _ 0.80~1.20 —
Tungsten
. YHX3 | SKH3 T4 0.73~0.83 | 3.80~4.50 | 17.00~19.00 - 0.80~1.20 | 4.50~5.50
High Speed
Steel
YHX4 SKH4 T5 0.73~0.83 | 3.80~4.50 | 17.00~19.00 - 1.00~1.50 | 9.00~11.00
YXR33 = =
Yy ZFR
Matrix e _
. YXR3 7=
High Speed Original Steel
Steel
yxpy | FASAHE —
Original Steel
HAP5R = =
K%
*%} % HAP10 — — 1.30~1.40 | 4.50~5.50 | 2.50~3.50 | 5.50~6.50 | 3.60~4.00 -
2 3
}g & HAP40 | SKH40 — 1.27~1.37 | 3.70~4.70 | 5.60~6.40 | 4.60~5.40 | 2.80~3.30 | 7.50~8.50
I 5
B £
Ei = HAP50 — — 1.54~1.64 | 3.70~4.70 | 7.50~8.50 | 5.50~6.50 | 3.80~4.30 | 7.50~8.50
-
HAP72 i*fﬂﬂzé — 2.02~2.32 | 3.70~4.70 | 9.00~10.00 | 8.00~8.50 | 4.80~5.10 | 9.00~10.00
atlente
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Features and Applications of YSS High Speed Tool Steels
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@UIHITE Cutting tools

FEhERIE

Recommended grade by application

() NIHREERRESETR T,

(

) shows standard employed hardness/HRC.

EFA$AfE Recomended Grade

A bE
Application — A HEIMEA _ SEETEE
For general use For hard material cutting For high speed heavy duty cutting

INR XVC5 (65~68)
Tool bit HAP72 (69~71)
NPI% YXM1,YXM7 (63~66) YXM60, YXM42 (66~68) YXM36, YXM34 (65~67)
Drill HAP50 (66-68), HAP72 (68~70) HAP40, HAP50 (66~68)
2y YXM7,YXM1 (63~66) YXM20, YXM30 (65~67) YXM20, YXM30 (65~67)
Tap YXM2 (63~66) HAP10, HAP40 (65~67) HAP40 (65~67)
)—< YXM1,YXM7 (63~66) YXM4, YXM60 (65~67) YXM4 (64~67)
Reamer
TIA XDy R— YXM1, YXM7 (63~66) YXM42, YXM60 (65~67) YXM4, XVC5 (65~67)
Milling cutter HAP40 (66~68) HAP40, HAP50 (66~68)
IRV YXM1, YXM4 (64~66) YXM60 (67~69) XVC5 (66~68)
End mill YXM60 (67~69) HAP72 (69~71) HAP50 (66~69), HAP72 (69~71)
JO—F YXM1, YXM7 (63~66) YXM60 (66~68) YXM30 (65~67)
Broach YXM4 (64~67) HAP10, HAP40 (66~68) HAP10, HAP40 (66~68)
Eva YXM4, YXM1 (64~69) YXM60 (67~69) HAP40, HAP50 (66~68)
Hob YXM34 (65~67) HAP50 (67~69)
EZFhys— YXM1, YXM4 (63~65) HAP40 (65~67) YXM34 (64~66)
Pinion cutter HAP10, HAP40 (64~66)
Yr—E ThyE— YXM1, YXM7 (64~66) YXM30 (65~67)
Shaving cutter YXM42, YXM60 (66~68)
SyThyR— YXM1, YXM7 (63~66) YXM4 (65~67) YXM4 (65~67)
Rack cutter
Fr¥— YXM1,YXM7 (62~65) YXM30 (65~67) YXM4, YXM30 (65~67)
Chaser HAP10 (65~67)
AR — YXM1, YXM7 (63~66) YXM42, YXM60 (65~67)
Metal saw YXM4 (65~67)
Ny — YXM1, YXM7 (62~65) YXM42 (66~68) YXR42 (66~68)
Hack saw HAP40 (66~68) HAP40 (66~68)
ARIVINRY — YXM1 (64~66) YXM42 (66~68) HAP40 (66~68)
Metal band saw HAP40 (66~68)
ARIRETY YXR3 (58~61) YXM4, YHX3 (65~67)

Wood cutter

YXM1, YHX2 (62~65)

YXM42 (66~68)

@SEMITER cold working tools

iﬁrajf %5 & FHEAE Features Applications

YXM1 FHEDEN - RV ==, TA—F Fx—H #4)V | Standard Molybdenum high speed steel Drill, Reamer, Broach, Chaser,
MoRIZEER &R E T E4H V= &Ehya AR F E&EEE | with superior toughness Metal saw, Cutters, Cold punch, Dies

YXM2 MEEFEEDEN I ROV )—=.F0O—F . Fz—H | Molybdenum high speed steel with Drill, Reamer, Broach, Chaser,
MoXR=RE T E4H A2 — EiEhyz superior wear resistance Metal saw, Cutters

YXM3 i Eh - M BEFE 1 ED % IRV KT BiEHYER Molybdenum high speed steel with superior Endmill, Hob, Cutters
FhiEAl-mRETEH heat resistance, wear resistance and toughness

YXM4 TREEDEN /AR AERY T KU =7 Fr— &&Hy%, | Standard Cobalt alloyed Molybdenum high | Hob, Drill, Reamer, Chaser, Cutters,
Mo-CoRkERE T EH ZF L ZSAEETE IRV | speed steel with superior heat resistance | Heading tool for stainless, Endmill

YXMT WAREIMEEEEDEN /- 2y 7 EREL AR Molybdenum high speed steel with Tap, Roller dies
SMoRk=RE T EH superior grindability and toughness

YXM7 MECTHEEFEMEDEN /- &y 7 KV JO—F Molybdenum high speed steel with Tap, Drill, Broach
=EMoRk=RE T EH superior heat resistance and toughness

YXM34 W EIEISEL 72 7 . BiEHy2 Cobalt alloyed Molybdenum high speed Hob, Cutters
Mo-CoR=iRE T E4H steel suitable for intermittent cutting

YXMa2 EEMOYIEISEL = KV &FREHyB KT 2y 7. | Super-hard high speed steel suitable for Drill, Cutters, Hob, Tap,
SEESRETEHR AIIE cutting for hard materials Wood working tools

YXMG0 YA AN S BB D | TRV AT TE—F . &F&Hy&, | High-performance high speed steel with Endmill, Hob, Broach, Cutters, Drill,
Bhi-gMESRETEER | N2y T ZITULABEETE | superior durability, toughness and grindability | Tap, Heading tool for stainless

XVC3 ROMEFEMEICENE AC N =L Cobalt alloyed Vanadium high speed steel | Tool bit, Roll
C-&V-CormRE T E4H with highest wear resistance

XVC5 M EE - THEMEDEBN =S MERE | NN EDYR KT IURIVS | High-performance Cobalt alloyed Vanadium | Tool bit, Cutters, Hob, Endmill,
C-5 V-CokmRETEH R/ F (BER) 28148 (EFH) | high speed steel with wear/heat resistance | Cold punch, Dies

XVC11 it EEFE I DR TEN 72 THEEFESE . A A/ X>F 4T | Vanadium high speed steel with superior | Wear resistance parts, Cold extrusion punch,
SC-aVReRETEH HEE (BEM) . 74—LKAyE | wear resistance Press die(Mass-Pro), Formed cutters

YHX2 WRIFER, =R E T EH EEhva Jo—F Standard Tungsten high speed steel Cutters, Broach

YHX3 W-CoRiRENSREETEH | &iEHvH Standard Cobalt alloyed Tungsten high Cutters

speed steel

YHX4 & iEDHRSD TEI 7= INMBTZA Ry R KT Cobalt alloyed Tungsten high speed steel | Tool bit, Milling cutter, Hob
W-CoRmRETEH with super high heat resistance

YXR33 S#HMEOEEH EREERER . FRERER. /SR | Matrix high speed steel for forging tools Warm forging dies, Hot forging dies,
(54~59HRC) SBERS Al FAAZXRRFEY | with most superior toughness Cold forging dies, Al-die cast insert pin

YXR3 S#HMED£EH RESER SEAYT 1 T4 1A (B | Matrix high speed steel for forging tools Warm forging dies, Cold heading punch,
(58~61HRC) ) ML TEAZEME. AREER | with superior toughness Trimming dies, Cold forging punch and die

YXR7 SHEE-SHEOE£EH A F T T T4 78, | Matrix high speed steel for forging tools Cold punch and die,
(62~B5HRC) EES MR with superior strength/toughness Fine blanking die, Thread roller die

HAP5R BN TABMERNIZTEE | ARELEEREE. Toughest P/M high speed steel Severe forming tools, cold/warm
= TrATZF TR forging dies, fine blanking dies

HAP10 SN THE Y F A TEDIREE | 7712 TZ7F T8 Superior toughness effective to avoid Heavy duty working tools as fine blanking

== &y chipping dies, Lower speed cutting tools as taps

HAP40 TR B, M EEAE 1% EEhyz &8 Most standard grade with good balance of | Cutters, Dies
sEnfEZ 7o) FERYsETE hardness, toughness and wear resistance

HAP50 SEEISBON.MEE. HHEIMUEITE Higher hardness, good heat and wear Heavy duty cutting tools for hard
M EEFEIEICEN D resistance material

HAP72 70HRCOSEE D ESN, #HHIMYEITE SiELT Good heat wear resistance and highest Heavy duty cutting tools, Dies
Bh - MEFEEEE T obtainable hardness of 70HRC

e
(A & Recommended YSS steel
M e HRC z 28 H
Application Required — % B For mass production use
hardness
ange For general use THEEE A &M
For abrasion resistance | For impact resistance
£7.3 & zl Blanking die 58~62 SLD, SLD8, ARK1 | XVC5, HAP40 YXM1, YXR7, HAP10
BENyTT |1 B ST Male die 58~62 SLD, SLD8, ARK1 | HAP40 YXM1, YXR7, YXR3
old heading die
AL i 3 ’ Female die 55~60 YSM SLD, SLD8 YXM1, YXR7, YXR3
. . SEiR A . For sheet service 55~60 SLD, SLD8, ARK1 | YXM1, YXR7 YXR3
y—JL—bh Shearing blade :
TR A : For medium plate 55~58 SLD, SLD8, ARK1 YXR33
(EX) (Straigh tooth)
ERHA For heavy plate 48~53 DM, DAC
A=Y v—2y42 Rotary shear slitter 54~60 SLD, SLD8, ARK1 | YXM1, HAP40 YXR7, YXR3
. =170 | B For sheet use 55~60 SLD, SLD8, ARK1 | YXM1, HAP40 YXR7, YXR3
MIIZTHAR Trimming dies
E4HA For heavy plate use 50~55 DM, DAC
Bh A - A ) B Bender Swaging dies 58~62 SLD, CRD, ARK1 | XVC5 YXM1, YXR7
N . 7 | Maledie 58~62 SLD, SLD8, ARK1 | YXM1, HAP40 YXR7, YXR3, HAP10, HAP5R
74 fE sk s A Cold working dies :
i Female die 55268 SLD, SLD8, ARK1 | YXM1, YXR7 YXR3, HAP5R
5l $h & & 1 X Drawing dies 57~62 YXM1, CRD XVC5
A B oa — Cold working rolls =80HS SLD YXM1, HAP40
hl&E&EL AR Thread rolling dies 58~64 SLD, SLD8 SLD10, YXM1, YXR7
M =ZJ84X Coining dies 57~62 SLD YXM1, YXR7
d—JLRERES T2 Cold hobbing dies 55~60 SLD YXM1, YXR7
LW 412X Thead cutting dies 60~64 SGT, SAT YXM1, YXR7
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Heat treatment conditions

EHAIEEE (C) Temperature f#Z Hardness
ﬁlﬂ E + & — + o+ &=
Gl BEEEL BEAN JERL BEEEL (HB) | BEABERL (HRC)
Annealing Quenching Tempering Annealed Quenched and tempered
VX1 800~880 A | (1)1,220~1,240 3/ (E3A) 550~570 %4 255L1F 63L1
Slow cooling | (2)1,200~1,220  Qil(hot bath) Air cool Max Min
VX2 800~880 /% | (1)1,220~1,240 i (BWA) 550~570 Z2/% 277LUF 641l k
Slow cooling | (2)1,200~1,220  Qil(hot bath) Air cool Max Min
T 800~880 A | (1)1,230~1,250 i (FA) 560~580 =% 277LLF 641 E
Slow cooling | (2)1,210~1,230  Qil(hot bath) Air cool Max Min
— 800~880 A | (1)1,230~1,250 i (B38) 560~580 %45 277LLF 641 E
Slow cooling | (2)1,210~1,230  Qil(hot bath) Air cool Max Min
XMT 800~880 /% | (1)1,200~1,220 1 (E4iA) 550~570 224 2551 F 6311
Slow cooling | (2)1,180~1,200  Qil(hot bath) Air cool Max Min
T 800~880 A | (1)1,200~1,220 i (FA) 550~570 %4 2551 F 641
é Slow cooling | (2)1,180~1,200  Qil(hot bath) Air cool Max Min
a2 AT 820~880 /% | (1)1,210~1,230 s (B4A) 560~580 224 2851 F 6411
2] § Slow cooling | (2)1,190~1,210  Qil(hot bath) Air cool Max Min
g?; ‘;; X4z 820~880 A | (1)1,190~1,210 i (HA) 520~590 %24 2851 F 66L1E
R O
B % Slow cooling | (2)1,170~1,190  Qil(hot bath) Air cool Max Min
Is T 820~880 A | (1)1,190~1,210 i (FA) 560~590 /% 285L1F 661
=g
gl% § Slow cooling | (2)1,170~1,190  Qil(hot bath) Air cool Max Min
c
3 /3 820~880 /5 | (1)1,240~1,260 i (343A) 560~580 %24 2851 F 6411
Slow cooling | (2)1,220~1,240  Qil(hot bath) Air cool Max Min
RS 820~880 A | (1)1,230~1,250 3 (BuA) 550~580 24 285L1F 641
Slow cooling | (2)1,210~1,230  Oil(hot bath) Air cool Max Min
ey 800~880 A | (1)1,210~1,240 3 (BuA) 550~570 %% 269LLF 63L1
Slow cooling | (2)1,180~1,210  Qil(hot bath) Air cool Max Min
VHx 820~880 /45 | (1)1,270~1,200 3 (BA) 560~580 224 24811 F 6211 F
Slow cooling | (2)1,250~1,270  Qil(hot bath) Air cool Max Min
- 840~900 A | (1)1,280~1,300 3 (BuA) 570~590 =% 262L1F 631 E
Slow cooling | (2)1,260~1,280  Qil(hot bath) Air cool Max Min
o~ 850~910 /A | (1)1,280~1,300 st (BuA) 570~590 4% 285L1F 641 E
Slow cooling | (2)1,260~1,280  QOil(hot bath) Air cool Max Min
VXR7 800~880 /45 | (1)1,160~1,180 i (BA) 540~580 %24 241 62
Slow cooling | (2)1,120~1,160  Qil(hot bath) Air cool Max Min
T 800~880 A | (1)1,150~1,170 i (BuA) 560~590 /&% 241LLF 571k
Slow cooling | (2)1,130~1,150  Qil(hot bath) Air cool Max Min
VXR33 800~880 /4 1,080~1,160 i (EA) 550~600 224 2411 F 561
Slow cooling Oil(hot bath) Air cool Max Min
1,120~1,160  3h (E38) 530~580 /% 269L1F 58~62
% o HAPSR = -
* 3 Oil(hot bath) Air cool Max
= % L (1)1,170~1,190 3/ (Z438) 550~580 %245 269L1F (1) 65~66
A D
i (%’. (2)1,050~1,170  Qil(hot bath) Air cool Max (2) 58~65
? 5 T (1)1,180~1,210 3 (Z438) 560~580 %24 277LLF (1) 66~68
1=l ; (2)1,120~1,190  Qil(hot bath) Air cool Max (2) 64~66
$E o HAP50 (1)1,200~1,220 1 (B4) 560~580 %25 293 (1) 67~69
(2)1,180~1,200  Qil(hot bath) Air cool Max (2) 66~67
HAP72 1,180~1,210 S (2438) 560~580 724 3521 F 68~70
Qil(hot bath) Air cool Max

() SRELPELTHHE MELTMROTE
2) eV EETIHE EHETIROTE

Remarks (1) To obtain higher hardness (for simple figure tools)

(2) To obtain better toughness (for complex figure tools)

X2
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Standard heat treatment conditions

@t EL
OFRMISERRIEBREELIRIN TODD T ERIR LB A ELIER
E7TY,
QBEHRELCTERTIHEE EERHRILRETLEERL T
{2,
QIEHkEEBEEELIGABMNI O5E5 3k GAREIELE. ZD1h)
HBNITIBEIM IO AZERRE LB LI R DR
ERDOEBRDI=DICITVET,
M#GEE  650~750C (E{blidEH%3R)

HRERAERE

@5t A DNEA R TR

T BLAEE

F—E
B
E=E

1h,/25mm

Holding time of austenitizing

Preheat 1st 500-550°C 30minutes/25mm thickness

2nd 850°C
3rd 1,050°C

LEF R T E Tools of ordinary shape

500~550C PAE25mm(ZD&E304%
850°C 5 A hiEh R FFRERET X2
1,050°C e A INELAR$FRFRE X2

4oL

\sotroby

2077
uavss VAR

=)

Annealing

1. All 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 occured by cold working such as cold drawing, cold
rolling or cutting and machining.

* Heating temperature : 650~750°C
(to aim higher temperature when softening required)

¢ Holding time :1h/25mm thickness

AES0mmEL T THRREE LS DR UEEME LFIRDH D155 13

850~900C X B A MNERFFRFRIX2ET B,
NNHIE—BEFREEIEDHD,

When the object is of simple shape with thickness less than 50mm or when

2 x figure of following table ] facilities are restricted, 2nd and 3rd steps are combined to one step with
2 x figure of following table ] 850~900°Cx2x table-1. When the object is small, 1st step may be skipped.

e NBE Austenitizing temperature
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2. MR IEICOVWTIH BB T#
2nd stage preheating Table EIRADEICE = F24 (1,050C) %
BT ANBZENEENET
850°C
1st stage preheating | Gradual (Remarks) As for simple figure tools, 1st
—EE T S Coggg Eﬁ”%ﬁ””g stage preheating can be
2 ) ARFFE ~550° wm B ) . )
500~550°C H(a)?‘lding e au_énaching X2 450-550"C T skipped and oil quenching can
> be applied instead of hot salt
< > 30min/25mm )
30min/25mm . bath quenching.

At;‘out 80°C For complex figure tools, 3rd
stage preheat (1,050°C)
applying is preferable.

@ BEANINELRFFEFRE Holding time at austenitizing temperature
HRERAF PYE (mm)
Heating furface | B4 Time Thickness 5 10 20 30 40 50 60 70 80 90
VIVRINZ | {REERERE ()
Salt bath et il (55 60 90 160 240 280 350 390 420 440 495
(EE
o o _ X12 X9 X8 X8 X7 X7 X6.5 X6 X5.5 X5.5
Magnification(Holding time/Thickness)
&) VIV DR B =R EREC TS,
(Remarks) Holding time in salt bath = dipping time
@B R LR85 Holding time at tempering temperature
AE (mm) Thickness <25 26-35 36-64 65-84 85-124 125-174 175-249 250-349 | 350-499
PERUREFRER (h)
Tempering holding time (hour) 1 i - 3 4 J 6 7 8

JRRUEEEMER LD RREL R RE2E, CoAERE T EMRMIZD <3 EBETT,
(Remarks) Tempering is needed more than 2times for grades contain no cobalt and needed more
than 3 times for grades cobalt alloyed in order to make it tough enough.
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Quenched and tempered hardness curve
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YHX3 Tempered hardness
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YXM60 Tempered hardness
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Properties of typical high speed steels
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Comparison of Properties = Charpy impact value Bending strength

. Elevated t: ture hard
(Based on YXM1 properties) evated temperature hardness

C T T T T T T T T T 3
w S - —250 600 6000
S C ]
e F ]
:é’u) 20_— —_200 g 500 = 5000
=l r n = L=
@S :YXR33~~I§M ] - ES
= — 8 — =0 o
B 15: \ ] B2 400 4000 £
T8 F ~HAP5R ] P =
RV ARK1  YXR3 ~ . ] RE
gt =~s =100 5 2
Heat treated hardness T8 F S ] ® 2 300 3000
High N N deo
o N THAP10
?ML’LEE & So r SLD8 *YXR ~ YXM1 1
=AW o 41— . —40 200 2000
£ e L SLD =:—. .
----- -z S HAP40 ]
WEEFEME 2= YXE —_— H6P72‘ 20 cemented carbide
®h3 R e b ) T Y NP MY S B IO
Wear resistance 54 56 58 60 62 64 66 68 70 © 56 58 60 62 64 66 68 70 72
High & HRC B& HRC
Hardness Hardness

YXM1  ——

YXM60 ——— @R/ N ML B E R A B (Z4LEt) O Hl 4

XVC5 —-m——- Continuous Cutting test by turning tool Grindability
YXR3 —m-—
HAP10 1.800F (gjuig > Cutting condition
# M T DM (357HB) HAP10
or|
e 1,500 MM
- JANT S 1515.6.6.20.15-0.5R Harse
HAP72 —-— g 73 e,
% 1,200 b Tﬁojol tiié)”sh‘a;elfEF . . éﬁr%(ﬂfgrli]r%er
HAPS5R = :‘:: Cutting spé_e-d % s25m/min HAPS0 3:3 £ : PAB0K74
S 00} ¥ V) A & :1mm Whee‘\ . A
~ Depth of cut FEARE © 1,820m/min
@ 51:_ ’ V) :0.3mm/rev HAP72 Wheel speed
o ee A & :5um/P
ﬁf& ) # X 4§ Hl %e 2 pm/Pass
= Dry cutting SKH51 FAY1HA A 1 0.5mm
[ Total infeed
300 SR
HERT Grindability M Toughness SKH57 :I Wet grinding
B#h3 High \Enz High . | | ‘
T E E E§ £ £ 8§ 8¢z z2F 5 0§ % BETEIME DL (SKHS1%100& ¥ 5)
o X X X X X X %X X
gOo > > > > > > > > > X X > > > I T T Index of grindability (SKH51=100)
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Characteristics of steels

O EEFEM: (K= EFE) O BRI (7 Ty TERE)

Wear resistance (Ogoshi method) Wear resistance (Abrasive Wear)

HEEEFER (mm®/ (mm?2-mm) x107)

S B | B (HRC) e
= Specific wear

Grade | Hardness 0.5 1.0

L L
=
YXM!1 655 @ 7 | ma(ro) | R (YXMIZ1ETE) (BE%H) Test condition
Wear(Volume loss; YXM1=1)
YXM4 65.0

Grade | Hardness 1.0 2.0 3.0 FREEARE @ A RERL # 500
L L I Sandpaper  Al,O3

[E1%524 : 980rpm

Revolution

5 @& : 1000mm

Friction length

M BEIAL

Lubricant  dry

XVC5 67.0 YXM1 65 Rotate

[

||

] S
Yxr33 | 580 _ YXM4 65 —
vrs | s00 [ xes | o7 |l

— =

=

]

=

YXR7 65.0 YXR3 61

MEFR-FARE —

Wear resistance, Strength

HAP10 64.0 YXR33 58 _ ﬁ)adi : 49N(5kgf)
HAP40 67.2 HAP10 65 _
HAP72 70.0 HAP72 70 .
sor | cos [N sor | s [T
skoet [ 555 [T ] -85

HEFH 1 SCM415, EEFREERE © 400m, fTE : 67N(6.8kgf), BEEIREE © 0.78m/sec
Co-friction material - Friction length Load Friction speed

fitkit-Ehit — K
Toughness high
10 11




