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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

(mass%)

shis JISFETL AISIZE{EL C Cr w Mo Vv Co
Grade | JIS equivalent | AIS| 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 —
B
. 2 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
e
= 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
& % :
P YXmeo | FEsEiE = 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
T8
- § VEA 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
-~ C zIs
o
sg © |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
XVC11 SKH54 M4 1.25~1.40 | 3.80~4.50 | 5.30~6.30 | 4.50~5.50 | 3.90~4.50 —
WEA YHX2 SKH2 T1 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 = =
YM)yI 2%
Matrix R RS 2E4HTE 3
High Speed Original Steel
Steel YXR7 R _
Original Steel
HAP5R = =
0
ﬂ%} g HAP10 — — 1.30~1.40 | 4.50~5.50 | 2.50~3.50 | 5.50~6.50 | 3.60~4.00 —
E & 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
8 T
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
+ =/ A
HAP72 ’Eﬁﬂ? = 2.02~2.32 | 3.70~4.70 | 9.00~10.00 | 8.00~8.50 | 4.80~5.10 | 9.00~10.00
atente
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Features and Applications of YSS High Speed Tool Steels

C-5V-CoRkmRE T EH

with highest wear resistance

iﬁrajf 45 & EL A& Features Applications
YXMA HEDENT KUV )—v.FA—F . Fz—H *2JL | Standard Molybdenum high speed steel Drill, Reamer, Broach, Chaser,
MoRiZEAN, =R E T EH V- &EHy R GENF E1EEE | with superior toughness Metal saw, Cutters, Cold punch, Dies
YXM2 THEEFEMEDEN 7 RIV J—=.78—F . Fx—H . | Molybdenum high speed steel with Drill, Reamer, Broach, Chaser,
MoXR=RE T E4H *2I)— Biehyz superior wear resistance Metal saw, Cutters
YXM3 &t - THEEFEMEC 8D 1% I RIV RT BREHYER Molybdenum high speed steel with superior Endmill, Hob, Cutters
FhfEal-mRETEH heat resistance, wear resistance and toughness
YXM4 TR DEN /A2 AR #7 RV =7 F1—¥ &&Hy42, | Standard Cobalt alloyed Molybdenum high | Hob, Drill, Reamer, Chaser, Cutters,
Mo-CoR=iRE T E4H 2T L ZSAEETE IRV | speed steel with superior heat resistance | Heading tool for stainless, Endmill
YXMT AR EIEE S D BN 72 2y 7T EREL A Molybdenum high speed steel with Tap, Roller dies
=EMoRk=RE T EH superior grindability and toughness
YXM7 MECTHEEFEMEDEN &y 7 KL FO—F Molybdenum high speed steel with Tap, Drill, Broach
=EMoRkEEE T EH superior heat resistance and toughness
YXM34 W T EL 7= KT EREHYZ Cobalt alloyed Molybdenum high speed Hob, Cutters
Mo-CoRk=iRE L EH steel suitable for intermittent cutting
YXMa2 EEMOYIHSEL 7= KIL. EFeHyR KT &y 7. | Super-hard high speed steel suitable for | Drill, Cutters, Hob, Tap,
SEESRET 2R AITE cutting for hard materials Wood working tools
YXM60 BT A M B SRR | TRV KT TO—F. &FHy4. | High-performance high speed steel with Endmill, Hob, Broach, Cutters, Drill,
Ehi-sMEERE T EHR KU By T ZTULZSREETE | superior durability, toughness and grindability | Tap, Heading tool for stainless
XVC3 OMEFEMEICENE AS I NuED Cobalt alloyed Vanadium high speed steel | Tool bit, Roll

T EE - BRI DN /- P RE

NN ERDYE AT IRV B

High-performance Cobalt alloyed Vanadium

Tool bit, Cutters, Hob, Endmill,

BN, TR T

obtainable hardness of 70HRC

XVes C-5 V-CokmRETEHR 7 (BER) 2848 (&) | high speed steel with wear/heat resistance | Cold punch, Dies
XVC11 M EEFE DR TEN /- THEEFE SRS, AR A/ X F 4T | Vanadium high speed steel with superior | Wear resistance parts, Cold extrusion punch,
SC-aVReRETEH &R (BEM) . 74—LKAyE | wear resistance Press dig(Mass-Pro), Formed cutters
YHX2 WRIEER, =R E T EH E@EHya JO—F Standard Tungsten high speed steel Cutters, Broach
YHX3 W-CoRiZENMSRETEH | SEHvE Standard Cobalt alloyed Tungsten high Cutters
speed steel
YHX4 2R DRSS TEI 7= INMBTZA Ry B KT Cobalt alloyed Tungsten high speed steel | Tool bit, Milling cutter, Hob
W-CokmRE T EER with super high heat resistance
YXR33 S#MEDEEH BEEER | FEHER . S/ | Matrix high speed steel for forging tools Warm forging dies, Hot forging dies,
(54~59HRC) SBER! Al B4 AXRRFEY | with most superior toughness Cold forging dies, Al-die cast insert pin
YXR3 SO A BEEER ARAYT T4 14X (# | Matrix high speed steel for forging tools Warm forging dies, Cold heading punch,
(58~61HRC) ) NI TEAZE M. SRR | with superior toughness Trimming dies, Cold forging punch and die
YXR7 SEE - -SWMEOEE A BRI F T T T4 7R, | Matrix high speed steel for forging tools Cold punch and die,
(62~65HRC) EEAMR with superior strength/toughness Fine blanking die, Thread roller die
HAP5R BENTAMRNAZATEHE | SRS OERST. Toughest P/M high speed steel Severe forming tools, cold/warm
rEn T TIxTH forging dies, fine blanking dies
HAP10 S CHE Y F TN IREE | 771> TIF T8 Superior toughness effective to avoid Heavy duty working tools as fine blanking
VRN Dk chipping dies, Lower speed cutting tools as taps
HAP40 FES B THEEFEIEE EiEhva &8 Most standard grade with good balance of | Cutters, Dies
S feA /o0 FHrviRE hardness, toughness and wear resistance
HAP50 SREEN SN MHEVE. HHEIMUEITE Higher hardness, good heat and wear Heavy duty cutting tools for hard
M EEFEIEICEND resistance material
HAP72 70HRCOSEE D ESN., HHEIMUHITE, SELR Good heat wear resistance and highest Heavy duty cutting tools, Dies
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Recommended grade by application

K2

OUJEH|TE Cutting tools () RIHMZAEERBESERT, () shows standard employed hardness/HRC.

i % EF$HfE Recomended Grade
Application - ;ﬁﬁ“bjtﬂﬁ”ﬁﬁ . . EREHEI A .
For general use For hard material cutting For high speed heavy duty cutting

AREN XVC5 (65~68)
Tool bit HAP72 (69~71)
KL 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 Ry 2— YXM1,YXM7 (63~66) YXM42, YXM60 (65~67) YXM4, XVC5 (65~67)
Milling cutter HAP40 (66~68) HAP40, HAP50 (66~68)
I R3IJL YXM1, YXM4 (64~66) YXMB60 (67~69) XVC5 (66~68)
End mill YXM60 (67~69) HAP72 (69~71) HAP50 (66~69), HAP72 (69~71)
JOo—F YXM1,YXM7 (63~66) YXM60 (66~68) YXM30 (65~67)
Broach YXM4 (64~67) HAP10, HAP40 (66~68) HAP10, HAP40 (66~68)
K7 YXM4, YXM1 (64~69) YXM60 (67~69) HAP40, HAP50 (66~68)
Hob YXM34 (65~67) HAP50 (67~69)
EZALHyE— YXM1, YXM4 (63~65) HAP40 (65~67) YXM34 (64~66)
Pinion cutter HAP10, HAP40 (64~66)
Sr—E T hyE— YXM1, YXM7 (64~66) YXM30 (65~67)
Shaving cutter YXM42, YXM60 (66~68)
I hyR— YXM1, YXM7 (63~66) YXM4 (65~67) YXM4 (65~67)
Rack cutter
Fr¥— YXM1,YXM7 (62~65) YXMB30 (65~67) YXM4, YXM30 (65~67)
Chaser HAP10 (65~67)
ARV — YXM1, YXM7 (63~66) YXM42, YXM60 (65~67)
Metal saw YXM4 (65~67)
INy T — YXM1, YXM7 (62~65) YXM42 (66~68) YXR42 (66~68)
Hack saw HAP40 (66~68) HAP40 (66~68)
XRZJVIN R — YXM1 (64~66) YXM42 (66~68) HAP40 (66~68)
Metal band saw HAP40 (66~68)
ARIHI YXR3 (58~61) YXM4, YHX3 (65~67)
Wood cutter YXM1, YHX2 (62~65) YXM42 (66~68)

@ SHEMITERA Cold working tools

1 SHiE R
IEE(GERE X Recommended YSS steel
H e HRC % E H
Application Required — % H For mass production use
hardness _
P For general use THEEE A &
For abrasion resistance | For impact resistance
£7.3 x it Blanking die 58~62 SLD, SLD8, ARK1 | XVC5, HAP40 YXM1, YXR7, HAP10
AENvT1T |1 B Cold heading di Male die 58~62 SLD, SLD8, ARK1 | HAP40 YXM1, YXR7, YXR3
old heading die
P - ) ¢ Female die 55~60 YSM SLD, SLD8 YXM1, YXR7, YXR3
. . SEiRA , For sheet service 55~60 SLD, SLD8, ARK1 | YXM1, YXR7 YXR3
Tr—TL—h Shearing blade :
TR A , For medium plate 55~58 SLD, SLD8, ARK1 YXR33
(EH) (Straigh tooth)
E1xH For heavy plate 48~53 DM, DAC
A—2Y) v—2)yZ Rotary shear slitter 54~60 SLD, SLD8, ARK1 | YXM1, HAP40 YXR7, YXR3
o e EWME For sheet use 55~60 SLD, SLD8, ARK1 | YXM1, HAP40 YXR7, YXR3
RIIZTHAR Trimming dies
E#HA For heavy plate use 50~55 DM, DAC
B PR ) B Bender Swaging dies 58~62 SLD, CRD, ARK1 | XVC5 YXM1, YXR7
. /I | Maledie 58~62 SLD, SLD8, ARK1 | YXM1, HAP40 YXR7, YXR3, HAP10, HAP5R
74 8 E Y Cold working dies :
- i Female die 55~63 SLD, SLD8, ARK1 | YXM1, YXR7 YXR3, HAP5R
5l ¥k & 4 1 X Drawing dies 57~62 YXM1, CRD XVC5
A B o - Cold working rolls =80HS SLD YXM1, HAP40
RULEES TR Thread rolling dies 58~64 SLD, SLD8 SLD10, YXM1, YXR7
A= J84 X Coining dies 57~62 SLD YXM1, YXR7
J—IVRRELTEA Cold hobbing dies 55~60 SLD YXM1, YXR7
L 41X Thead cutting dies 60~64 SGT, SAT YXM1, YXR7
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Heat treatment conditions

EHALIEEE (C) Temperature f#X Hardness
0 1E — _
Grade fEEL JEAN JERL 1% EL (HB) JE ABERL (HRC)
Annealing Quenching Tempering Annealed Quenched and tempered
VX1 800~880 A | (1)1,220~1,240 3/ (E434) 550~570 724 255L1F 63L1
Slow cooling | (2)1,200~1,220  Qil(hot bath) Air cool Max Min
VXU2 800~880 A& | (1)1,220~1,240 3 (BA) 550~570 224 277LTF 641 F
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 /4% 277LF 641 E
Slow cooling | (2)1,210~1,230  Qil(hot bath) Air cool Max Min
T 800~880 A | (1)1,230~1,250 i (B38) 560~580 %% 277LIF 641 E
Slow cooling | (2)1,210~1,230  Qil(hot bath) Air cool Max Min
YXMT 800~880 f#/% (1)1,200~1,220 8 (D) 550~570 Z°% 255L1°F 63 E
Slow cooling | (2)1,180~1,200  Qil(hot bath) Air cool Max Min
— 800~880 A | (1)1,200~1,220 i (B38) 550~570 4% 255L1F 641
% Slow cooling | (2)1,180~1,200  Qil(hot bath) Air cool Max Min
5 0 X34 820~880 /45 | (1)1,210~1,230 3 (343A) 560~580 %24 2851 F 64L1E
2 ?é_ Slow cooling | (2)1,190~1,210  Qil(hot bath) Air cool Max Min
'?; %), T 820~880 A | (1)1,190~1,210 @ (FA) 520~590 =% 285L1F 6611k
R O
B % Slow cooling | (2)1,170~1,190  Qil(hot bath) Air cool Max Min
ISs e 820~880 A | (1)1,190~1,210 i (B8) 560~590 Z2% 285L1F 661
=g
;@ § Slow cooling | (2)1,170~1,190  Qil(hot bath) Air cool Max Min
c
3 VG 820~880 #/4 | (1)1,240~1,260 i (3A) 560~580 224 2851 F 64LlE
Slow cooling | (2)1,220~1,240  Qil(hot bath) Air cool Max Min
S 820~880 A | (1)1,230~1,250 3 (BuA) 550~580 /% 285L1F 6411
Slow cooling | (2)1,210~1,230  QOil(hot bath) Air cool Max Min
V11 800~880 /5 | (1)1,210~1,240 i (BA) 550~570 %24 2691 F 6351k
Slow cooling | (2)1,180~1,210  Qil(hot bath) Air cool Max Min
VHx 820~880 &4 | (1)1,270~1,290 i (BA) 560~580 %24 24811 T 62
Slow cooling | (2)1,250~1,270  Qil(hot bath) Air cool Max Min
o 840~900 A | (1)1,280~1,300 s (BuA) 570~590 4% 2621 631k
Slow cooling | (2)1,260~1,280  Qil(hot bath) Air cool Max Min
_— 850~910 &% | (1)1,280~1,300 @ (BA) 570~590 %24 2851 F 6411
Slow cooling | (2)1,260~1,280  Qil(hot bath) Air cool Max Min
o 800~880 A | (1)1,160~1,180 i (BuA) 540~580 =4 241 LI 621
Slow cooling | (2)1,120~1,160  Oil(hot bath) Air cool Max Min
T 800~880 A | (1)1,150~1,170 3t (BuA) 560~590 Z=4& 241LLF 571 F
Slow cooling | (2)1,180~1,150  Qil(hot bath) Air cool Max Min
VXR33 800~880 R4 1,080~1,160  jH (BiA) 550~600 Z2/% 241LLF 561k
Slow cooling Oil(hot bath) Air cool Max Min
1,120~1,160 3 (FiA) 530~580 4 269L1F 58~62
¥ HAP5R
i} 3 Oil(hot bath) Air cool Max
=2 T (1)1,170~1,190 3t (348) 550~580 724 269LLTF (1) 65~66
A (0]
. g (2)1,050~1,170  Oil(hot bath) Air cool Max (2)58~65
? 5 e (1)1,180~1,210 3/ (BA) 560~580 Z2/4& 277LLF (1) 66~68
8 = (2)1,120~1,190  Oil(hot bath) Air cool Max (2) 64~66
8 o HAPS0 (1)1,200~1,220 e (B) 560~580 %25 2935 (1) 67~69
(2)1,180~1,200  Qil(hot bath) Air cool Max (2) 66~67
1,180~1,210 3@ (Z48) 560~580 %245 352L1F 68~70
HAP72
Qil(hot bath) Air cool Max

() BRELPELTHHE MHELMROTE
(2) S ELRETZHE EMLTIKODTE

Remarks (1) To obtain higher hardness (for simple figure tools)
(2) To obtain better toughness (for complex figure tools)
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Standard heat treatment conditions

@iLEL

OFMIEBR LR EELITEIN TV DD T BRIR ERAELIER
ETY,

QBEHELTFERTIH AT SEBRBR I LRAELERBEL T
{728V,

AISHEEBELEUIGARBMI (AR5 CAREEL. ZD 1)
HBWNITIEIMN T OIS HERRRE BB LIS H D EANIE
TR OERD=DHICITVET,

MEERE  650~750C (#{bid=H%3ED)
HNEEERS  1h, 25mm

@15t A DB R IFRER]

7«”\-?
50“9,;9

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

FEBEE HF—F 500~550C AE25mmIZDE30% HESOMmIL T CHREE AL D R U HE LFIBEDH 3155 1E
BBk 850T BEAMBRFFEEEX2 | 850~900°C XK A MERIFREREIX2ET 3,
ESE 1,050CHEAMBMRIBIEEX2 | UIMIEE—BTRHELLIELHD,

Holding time of austenitizing

Preheat 1st 500-550°C 30minutes/25mm thickness When the object is of simple shape with thickness less than 50mm or when
2nd 850°C 2 x figure of following table | facilities are restricted, 2nd and 3rd steps are combined to one step with
3rd 1,050°C 2 x figure of following table } 850~900°Cx2x table-1. When the object is small, 1st step may be skipped.

LEH R T E Tools of ordinary shape

=

2nd stage preheating Table
BT
850°C
1st stage preheating
—B T D -
500~550°C / BEADNEMREFRFREX2 450~550°C
Holding time quenching x 2
>
= > 30min/25mm
30min/25mm

$t AR Austenitizing temperature

E) 1. EhHTHEBEERIRDOTETId E—E
T BLUHBBAZEREL JHAIC
LT,

2. BRI BIOWTIR E BTt
ERREA DRI = F#4 (1,050C) &

ANBZENLEENET,
Gradual (Remarks) As for simple figure tools, 1st
cooling  Tempering stage preheating can be

A 1
frm BRRU skipped and oil quenching can

be applied instead of hot salt
bath quenching.

For complex figure tools, 3rd
stage preheat (1,050°C)

#180°C
About 80°C

@B ANINERIFRFRE Holding time at austenitizing temperature

applying is preferable.

piliE= A AE (mm)
Heating furface | B4R Time Thickness 5 10 20 30 40 50 60 70 80 90
VIVMNZ | REFRERE] (F)
Salt bath Iy 60 90 160 240 280 350 390 420 440 495
g
X12 X9 X8 X8 X7 X7 X6.5 X6 X5.5 X5.5
Magnification(Holding time/Thickness)

&) VIV ORISR E=RERRCT 5,
(Remarks) Holding time in salt bath = dipping time

@R L RHFEF™E 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

FERURFFRERE (h)

Tempering holding time (hour) L = 2

3 4 5 6 7 8

RRLUEEEER LD/ BERUEEIERKE2E. CoAERETLEMIZDEEH3EMU EDETT,
(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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& HRC Hardness
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1 ,240°C‘
1,220C

500 520 540 560 580 600 620
1 RIBE ‘C Tempering temperature

YXM1DBEA N, BERUTESERHR
YXM1 Tempered hardness

YXMT

& HRC Hardness

B

68

Z& \
1 ,ZO(A‘ZQ\\S

1,180C

66

[e2]
&~

62

60
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567500 520 540 560 580 600

1RIBE 'C Tempering temperature
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YXMT Tempered hardness

YXM60

# & HRC Hardness

70

1,200C

N

)

68 »
1,180C

66

1,160C

64

500 540 560 580 600
1ERIRE ‘C Tempering temperature

YXME0DBEA N BER UAR S HR
YXM60 Tempered hardness

1A IR U RHR

Quenched and tempered hardness curve

YXM2

& HRC Hardness

#

68

\
66
64
62

60 v

/ /-'
//

s
1

L

oA
g

58

=

L

56

54 500 520 540 560 580 600 620

1B E 'C Tempering temperature

YXM2DBEA N, BERUAE S ER
YXM2 Tempered hardness

YXM7

& HRC Hardness

5

68 1,220C |

|
» 1,200C

A\
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67

66 z

65

(ANINN
L

64

/

1,160C

63
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\

500 520 540 560 580 600
1 RIBE 'C Tempering temperature

YXM7DBEA N, BERUIE S B
YXM7 Tempered hardness

61

60

XVC3

53

& HRC Hardness

70

1,260C
68 \ /7

66

1,180C
1,200C

64
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60

500 520 540 560 580 600 620
1B 'C Tempering temperature

XVC3DEEAN, BERUMES fikR
XVC3 Tempered hardness

YXM3
68 —
1,240C
Jﬁ,zzso“c
66 \
i \\ N
A
3 64 /l \
g \
5
I
2
T 62/—1,200C t—
w 1,220C
i
60 1,160C /<
1,180C \\,
68
56

500 520 540 560 580 600 620
JRIBE 'C Tempering temperature

YXM3DBEA N, R LR S R
YXM3 Tempered hardness

YXM34
70
68 AN
& 1,240C
® 66
2
5 1,180C \\:
£
S e 1,200C
« 1,220C Y
YU
& 62
60
58500 520 540 560 580
1R E 'C Tempering temperature
YXM34D AN BER LIRS Bi#R
YXM34 Tempered hardness
XVC5
70
68 N =
1,260(‘3
%\1,240‘@
2 66 L
2 1,220C
S
£ 1,200C
& 64
T
w0 \
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Properties of typical high speed steels

O@FEIFIELEE: (YXM1 2 EHELL-5S)
Comparison of Properties
(Based on YXM1 properties)
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Heat treated hardness
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Characteristics of steels
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Wear resistance, Strength

fitxit-EhE — Kk
Toughness high



@ vII\E—EEfE

Charpy impact value
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Hardness Hardness
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Continuous Cutting test by turning tool Grindability
1,800 <E4IZ 4> Cutting condition
# M T 4 :DM (357HB) HAP10
or
1,500 M EEiEs
n M?*thlln% . Automatic lathe 5 HAP40
N 4k 18-15-6-6-20-15-0.5 =
e 1,200 | Tool tip shape/ SEE R 8
£ Hl & & :25m/min Surface grinder
= Cutting speed HAPS0 T PASOK74
<] I Y A & :imm
5 G Depth of cut HER I - 1820mmin
& ;:i ’ ¥) :0.3mm/rev HAP72 %ﬁeispee
- ee A & 15 um/P
& oo} % s 0 M e
s Dry cutting SKHs1[T ] %40 % : 0.5mm
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SKH57 \IltlLeTgrinding
L L L
ﬂa}og = a o = & 3 § 8 o w 3 @ = E § E 50 100 150
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Specific wear
Grade | Hardness 0.5 1.0
L L
YXM1 655 | @ & | mspo) | BREE(XMI£1£95) (BERZM) Test condition
Wear(Volume loss; YXM1=1) i .
YXM4 65.0 _ Grade | Hardness J 3.0 @%jgab Qragt{il %500
L 2U3
XVC5 67.0 - YXM1 65 _ Rotate ' o | Test picece($6) R@ii%ﬁ'( 1 980rpm
- evolution
vxres | se0 [T YXM4 G s = %5 % : 1000mm
YXR3 59.0 _ XVC5 67 . ;;Sandpaper ?;lctlon Iefngltjh
PE - By
YXR7 65.0 _ YXR3 61 - Lubricant dry
el em ] i I [ 49N(ska
Hapao | 672 [ weto | e [
HAP72 70.0 . HAP72 70 .
son | s [T son| s [T
skoot | 555 |G 185
1BFH : SCM415, ERIEEERE © 400m, ﬁi 67N(6.8Kgf), BEIEREE © 0.78m/sec
Co-friction material ~Friction length Friction speed
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