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1 MM ERE G TG

(wt %)
mhg: TS | 5% . GPX1
C Si Mn P S Cr Mo \/ Ni
fi B i& B i % R EAAl %
0.38- 0.60- 0.50- Max Max 13.20- 0.10- 0.15- 0.30-
043 0.90 0.82 0.030 0.003 14.00 0.50 0.55 0.70
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TS-GPX1 AIemiE RT &R (K )
V900 Press 3D &

" HEeA | . HEBA
AERE | wwyepr | HERE | ypEm
720 212 595 260
715 214 590 263
710 215 585 265
705 217 580 268
700 219 575 270
695 220 570 273
690 222 565 275
685 224 560 278
680 226 555 280
675 227 550 283
670 229 545 286
665 231 540 288
660 233 535 291
655 235 530 294
650 237 525 297
645 239 520 300
640 241 515 303
635 243 510 303
630 245 505 303
625 247 500 303
620 249 495 303
615 251 490 303
610 254 485 303
605 256 480 303
600 258 475 303
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Physical properties

Temperature
SBEE (°C) 25 100 200 300 400 500
Density
B (g/cm3) 7.66 7.64 7.62 7.59 7.56 7.53
Specific heat
EE2h (J/g-°C) 0.47 0.59 0.72 0.87 0.91 0.87
Thermal conductivity 18.76 | 23.53 | 28.36 | 33.15 | 33.30 | 29.35
EEZE (W/mK) ’ ’ ’ : ’ ’
Thermal expansion between 23.4°C & ..°C
8 23.4°C L 2 ARARIR (10-6/K) - | 102 1Ll 116 | 119 ) 122

M EEFETE | Wear resistance

GPX1 > 420MP > A &

B EERHE  MEEEET
Bl R
12 was0°C
. m 500°C
S 8
3
ﬁ 6
O
w4
2
0
GPX1 420MP

pin on disk wear test using SKD11 L{ SKD11 $HEA#IT
Testing sample : dia.8mm, thickness 3mm, hardening and tempering to 50+1HRC

HAFER B 8mm, [E 3mm, JZ[E N E 50+1HRC

FEE18{Z 8L | Friction coefficient

0.7

0.68

0.66

[P

0.6

N

0.6

GPX1 < 420MP < A }&
BRI {R Bt -

0.686

0.63I

GPX1

BERREtEE

0.694 o. 69|

420MP

420MP is a 1.2083 modified steel grade produce by GMTC 420MP Z&#5[ILL 1.2083 i R Z §i7&

0.713

BIACRE
m 250°C
m 500°C




fRMEE | Mirror Polishability

REHERERE (nm)

GPX1 > 420MP > A j&
RERBEN)  BEENS

EIXGREE

7.7 m 250°C
m 500°C

6.8
5.9
54
5.0
4.5 I I

GPX1 420MP ALg

measure by a-step FRERE EHEAEEHEA

Sample preparation: polishing by 0.05um Al203, 5 minutes 331 4% : I 0.05um G LR H D s
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Heat treatment

GPX1 4 /$ANEAEh 4R | continuous cooling transformation curves of GPX1
Austenitizing temperature XHTH#LRE : 1030°C (30 minutes)

Temperature(°C)

1000

800

600

GPX1 Continuous Cooling Transformation

Time(s)

AC3:900°C
AC;:850°C
. Ms: 250°C
nsite
M(go%) :124°C
1 10 100 1000 10000 100000 1000000
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GPX1 [E]:X #h4R[E] | Tempering Chart of GPX1
Austenitizing temperature ;XEfHE{ERE : 1030/1060°C (30 minutes)
H A LBmMREIN Tempering at same temperature two time

@ 1060°C
1030°C

BEE (HRC)

ECRE (°C)

ElNIBEE (°C) | 200 300 400 490 500 510 520 600

N 1060°C 514 49.9 50.8 523 527 52.1 50.9 34.6

K 1030°C 49.2 48.1 49.1 50.0 51.0 494 474 34.0

5 HmiEE

Properties will change according to the heat treatment.

(M ERARETEREEMEENE )

GPX1 Zfi{#{4H | Tensile properties of GPX1

Tempering Temperature
, 200 250 500 520
EXGEE (°C)
Yield Strength
o 1263 1194 1283 1201
FER38RE (MPa)
Tensile Strength
. 166 1594 1497 1456
HHIE (MPa) 3

Quenching Temperature & REE : 1030°C
Tempering at same temperature three time HHEEE FEERIN =K



FLEREELL (mV)

D

&
TG
6 M ERE -
Corrosion resistance H e
A=
i%
Pitting Potential and microstructure FLEAE (I FNEEHILS &
Corrosion test condition [EEIRIE : 3.5wt% NaCl,,, at 25°C
> 420MP-250°C > GPX1-250°C
0
ElkREE
-10 m 250°C
m 500°C
- WEREH30um
-40 > 420MP-500°C > GPX1-500°C
-50
-60
-70
GPX1 420MP ALE
b
7 Polishability
GPX1 B9#ib ¥t | Polishing of GPX1
FREEE #14000 A E
polishing with #14000 diamond compound
Hardness: 50x1HRC
[

AER M —=
ERARR
Wyem : EEmE WyemE : REm
Polishing surface: cross section Polishing surface: rolling direction
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(S AMEBAFRER)

THMIEG% GPX1 #1512 E] HRC 49-51
The following cutting data was based on GPX1(HRC 49-51)

HEMI Turning with carbide {FRBk{EiE 7] R EHI
Parameter i1 T2& Rough turning i E Fine turning fgE
Cutting speed HJHIEE (V)
m/min 160-210 210-260
f.p.m. 525-690 690-850
Feed #4452 (f2)
Mm/rev. 0.2-0.4 0.05-0.2
i.p.r. 0.008-0.016 0.002-0.008
Depth of cut HIHIFE (ar)
mm 2-4 0.5-2.0
inch 0.08-0.16 0.02-0.08
Carbide designation fix{bi54k Al
ISO P20-P30 P10
Remark f&it Coated carbide Coated carbide or rr]i)sed ceramic
REEE REEEHEERE
Parameter I T2 Rough milling #8#% Fine milling #5#%
Cutting speed HJHIEE (Vc)
m/min 180-260 260-300
f.p.m. 600-865 865-985
Feed ¥4 E (f2)
Mm/rev. 0.2-04 0.1-0.2
i.p.r. 0.008-0.016 0.004-0.008
Depth of cut JHIERE (ar)
mm 2-4 0.5-2.0
inch 0.08-0.16 0.02-0.08
Carbide designation fix{cE54Kk 5!
ISO P20-P40 P10-P20
Remark &5t Coated carbide Coated carbide or rr]i)ged ceramic
REEE REEENEERE
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WAEEiETL Type of carbide drilling $&ZE7&4E
parameter WTBM | | (carodey || SoidCarbide | carbide TinC)
mER (BMES) N " 7
Cutting speed J§IEEE (V)
m/min 210-230 80-100 70-80
f.p.m. 690-755 265-330 230-265
Feed ¥4 E (f2)
Mm/rev. 0.05-0.15 0.08-0.20 0.15-0.25
i.p.r. 0.002-0.006 0.003-0.008 0.006-0.010
Drill diameter $EEEEHK
mm 20-40 5-20 10-20
inch 0.8-1.6 0.2-0.8 0.4-0.8
(* Drill with replaceable or
Remark &3t brazed carbide tip.
AEnAERIENERICER T REFL
e T Type of end milling it 71 7E4E
Parameter I T2 Ind?é:?é?d:[er;se” _SEOE!'E% ?;é?gg;) Ticn.;féted
BEX (WIEH) = " e s
Cutting speed IHIREE (Vc)
m/min 120-150 170-230 25-30
f.p.m. 390-500 560-755 85-100
Feed ¥E4E (f2)
Mm/rev. 0.01-0.2 0.06-0.2 0.01-0.30
i.p.r. 0.0004-0.008 0.002-0.008 0.0004-0.01
Carbide designation G{C54% 3!
ISO - P20-P30 -
Feed: Depending on radial depth of
Remark &3t cut and cutter diameter.
HAE  RUHIFHETIRETES




High speed steel twist drills &R fR{EE

Drill diameter $&5EHE
mm 5 5-10 10-15 15-20
inch 3/16 3/16-3/8 3/8-5/8 5/8-3/4
Cutting speed IHIEREE (Vc)
m/min 12-14 12-14 12-14 12-14
f.p.m. 40-47 40-47 40-47 40-47
Feed ¥4 E (f2)
mm/rev. 0.05-0.10 0.10-0.20 0.20-0.30 0.30-0.35
i.p.r 0.002-0.004 0.004-0.008 0.008-0.012 0.012-0.014
REpa et w:%%ﬁizﬂzafﬁ%ﬁg?@ﬁ;.m.)

HREEMT Grinding : Wheel recommendation HEE : fbERSEIEES
Type of grinding Soft annealed condition Hardened condition
ERER BMGIRRE (R BEEE (BREME)
Face grinding (Straight wheel)
TEHE grineime e
( E4RRbEs )
A46HV A46HV
Face grinding (Segmental wheel)
FEEHE grineing 5es
(B R )
A24GV A36GV
Cylindrical grinding
DS
A46LV A60KV
Internal grinding
AFLER S
A46JV A60IV
Remark &3t - -
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