s REIRES () BRAT
GLORIA MATERIAL TECHNOLOGY CORP.
= [ 17 8 7 12
2

GLORIA MATERIAL TECHNOLOGY CORP.

736403 ERMAIEET —I105R
No. 10, Gong 2nd Rd., Liuying Dist.,Tainan City 736403 , Taiwan

TEL : +886-6-6520031
FAX : +886-6-6230877

WEB : http://www.gmtc.com.tw

miF TR

TS-GCA1




mIET R TS-GCA1

& W= 4B ER
736403 S HIIEE T Z&105%
TEL/886-6-6520031
FAX/886-6-6230877

& T E R
730014 SrEATHE BHTPEE355%
TEL/886-6-6520031
FAX/886-6-6230038

=0 kbt ]
& SIE IR A E
=BIn—E 7
333016 BKEITHE LLE K B AHER1608:485%
TEL/886-3-3970522
FAX/886-3-3282458
BREER
414023 B S HEXERMAEE24658
TEL/886-4-23350787
FAX/886-4-23359545
¥R
710051 B K EEKEHREE 18955
TEL/886-6-2330600
FAX/886-6-2330601

[2Aeky/ ik
& HR AR IS (AR A F)
R FEE IR LRI T X &SRR 275k
TEL/84-274-3737407
FAX/84-274-3737410

RREE
@ Alloy Tool Steel, Inc.
13525 East Freeway Drive, Santa Fe Springs,
CA 90670-5686.USA
TEL/ (562)921-8605 / (800)288-9800
FAX/ (562)802-1728

@ Gloria Material Technology Japan iz &4t
105-0013
1-22-1 Hamamatsucho,Minato-ku,Tokyo fft Building 5F
TEL/ 03-6423-4605 / 080-4985-9525
FAX/ 03-6432-4772

B 4 % B
¢ ENESIEREHREBERAR
BN EIEE S AE3025KREAE1111E
E45:510730
TEL/86-20-82087888/82214080
FAX/86-20-82227221

¢ MIEESENGREBARAR
I A EEHAER BRI 12838
Bf45:314003
TEL/ 86-573-82303000
FAX/86-573-82303296/82301288

® KEEIERHEBHERAT
KB ERAMBREE S+ AEH7058
Bf45:300457
TEL/86-22-59815366
FAX/86-22-59815367

¢ AL HREBERAR
PR AT m AN+ R H &I T EFHAE1601E
Bf45:710018
TEL/86-29-86155220
FAX/86-29-86155221




TSQG 5B

\\ ZET A TS-GCAL

01, The grade of tool steels & chemical composition : S SREAES LR (Wt %) \

C Si Mn P S Cr Mo \ Ni
fix " 7 i i % iz Al i

0.90 0.88- 0.30- Max Max 7.00 1.80 0.28 0.05
-1.10 1.15 0.50 0.030 0.030 -9.00 -2.20 -0.40 -0.25

m b R

=

(2. General application & stock availability : —i&RBALE \

TES R T ERR "SRR TR SR
I FEF : TEWEE . < 240HB
e XEEILEES ¢ HEIER BRITR~ : @10-200mm
* =EM )~ FE -~ BI)
& S EE N * SHIER
& ZALTHI M AR E R~ BRED ~ 5 -
¢ SHEEE BB ~ BESA R
& KB ME ¢ IEEER

& FE KB E MREE (BE)

" Fapts A SNE " shEEis B 5

" % B Ak
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GLORIA MATERIAL TECHNOLOGY CORP.

(3. Physical properties : ¥4 H \

Density #E (g/cm3) 7.67 7.67 7.66 7.65 7.65 7.65
Thermal conductivity ZHE(RE (W/mK)  25.68 28.50 30.02 32.75 36.32 37.48
Thermal expansion between 25.4°C & ..°C ) 10.7 11.7 12.2 12.6 12.9

£ 25.4°CLEBZ B RRIREL (10-6/K)

1030°C Austenitized 30 minutes then oil quenched, 530°C tempered two hours then air cooled, tempered twice.

1030°CiER IR 4/ NEFMIE » 530°CEIAFHRM/NFZES o

04. Mechanical properties : 4= \

"Wear Resistance fit EEEE

Wear Resistance M{EFM

3.5
3.00

m GCAl
= ehED

Wear Rate EE3E%X (mg/m)

NARYAN

gﬁ/?ﬁ/?

1030°C/0.5H-0.C. 1050°C/0.5H-0.C.
530°C/2H-A.C. x2

Pin-on-belt wear test using #180 aluminum oxide sanding belt L{ #180 F{LiRA) & EITEER R

Sample size 5 A R~ | @8 x3mm ; Load fif & . 3 kgf ; sliding speed ;EE#E = . 0.5 m/s ; Room Temperature = ;3
Austenitized 30 minutes then oil quenched, tempered two hours then air cooled, tempered twice.

EKFDR ¥ NEHE o BENFERM/NEZES 0 BLRKBR ©

Cryogenic treatment for 4 hours using liquid nitrogen (-196°C ) as the medium. ;)3 BRIE 4 /N » N EARE (-196°C ) ©
|Please refer to Chart 4-10 for the hardness of the test specimens. & 5 i 55 2 % 4-10 [B] 5 o |
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矩形
改成:
Please refer to compressive yield strength chart for the hardness of the test specimens.
試片硬度請參考抗壓降伏強度圖表。
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'Compressive Yield Strength 1B PE{R5& E Rc0.2 (MPa)

FR{R3RE(MPa)

Hardness FEE(HRC)

3,000

2,500

2,000 -

1,500 -

65
64
63
62
61
60
59
58
57

Compressive Yield Strength #iEBfE{A538E (Rc0.2) - No Cryo #R%

2516 2449 404

200°C/2H-A.C. x2

1030°C/0.5H-0.C. | 1050°C/0.5H-0.C. | 1030°C/0.5H-0.C. | 1050°C/0.5H-0.C.

530°C/2H-A.C. x2

Specimen Hardness & F#EE - No Cryo %)%

1030°C/0.5H-0.C. |1050°C/0.5H-O.C.
200°C/2H-A.C. x2

1030°C/0.5H-0.C. |1050°C/0.5H-O.C.
530°C/2H-A.C. x2

= GCA1
" EhED

=®- GCAl
=0- ERED
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矩形
調整圖表大小，與下頁的抗壓降伏強度- 深冷 同樣大。
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GLORIA MATERIAL TECHNOLOGY CORP.

o3

Compressive Yield Strength B [F{A58E (Rc0.2) - Cryo R/R

3,000
2,732 2,680
2,570 2,548
2,471 ’ 2,508
2,500 - 2,438
g
<
i
bl
K
i | = GCA1
2,000 L kD
1,500 -
1030°C/0.5H-0.C. | 1050°C/0.5H-0.C. | 1030°C/0.5H-O.C. | 1050°C/0.5H-O.C.
200°C/2H-A.C. x2 530°C/2H-A.C. x2
Specimen Hardness s S - Cryo R/%
65 64.5 64.2
oa 63.5
63 63.7 J/
9 63.1 \ /
T 92 \61.2
i 62.0
61
@ 610 =i GCA1
£ 60 : ~~ EHED
g
59
58
57
1030°C/0.5H-0.C. | 1050°C/0.5H-0.C. | 1030°C/0.5H-0.C. | 1050°C/0.5H-O.C.
200°C/2H-A.C. x2 530°C/2H-A.C. x2

Specimen Dimensions: Cylinder (dia. 4mm; high 6mm) :i& R~ | BIfFRE (A 4mm : 5E 6mm)
Strain Rate fEE#IR X : 0.001s’ Room Temperature =;8
Cryogenic freatment for 4 hours using liquid nitrogen (-196°C ) as the medium. ;J®/$BRIE 4 /NBF » NMEARE (-196°C ) ©




TSG 5%
%

'Impac'r Toughness FHEF) 4

Impact Toughness EE&]1%

40
35.3 35.3
35
. 30
<
ol
&ll" 25
|
g 20
©
>
t 15 A
©
3 o # GCA1
- = ERED
5 -
O -
1030°C/0.5H-0.C. | 1050°C/0.5H-0.C. | 1030°C/0.5H-0.C. | 1050°C/0.5H-0.C.
200°C/2H-A.C. x2 530°C/2H-A.C. x2
Specimen Hardness 18 E
64
62.8
63
~ 62.7
él:) 62
)
X 60.9
B 61
@ -0- GCAl
£ o 60.0 60.5 —— THED
s 59.4
59.9
59
59.0
58
1030°C/0.5H-0.C. | 1050°C/0.5H-0.C. | 1030°C/0.5H-0.C. | 1050°C/0.5H-0O.C.
200°C/2H-A.C. x2 530°C/2H-A.C. x2
Austenitized 30 minutes then oil quenched, tempered two hours then air cooled, tempered twice.
FERFERF/NERRE - EAFERR/NRFRES 0 [BIRNFR o
Sample size 35 R~ : 7x10x55mm ; Test specimen 53 F A : Unnotched #ERHfE ; Room Temperature =8
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圖例再放大
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GLORIA MATERIAL TECHNOLOGY CORP.

05. Heat treatment : zRiE \

For each 25mm, Cool in the furnace at 10°C per hour to

Annealing 8505650 hold temperature  (5o.c 'then cool in air.
B for 1hr. /B 10°CHERHZS o
5 25 2XRHEE 1 /6
Vacuum (high speed gas with sufficient
For each 25mm, overpressure minimum 2 bar)
Austenitizing 1030-1050 hold femperature  Ez4k (22 2 bar HRMERSZRMAA)
RETESEIE for 30min. Note: Temper the tool as soon as its
B 252RKFB309#E temperature reaches 50-70°C.
R EARAIE 50-70°CEEFEENEIX
According to the For each 25mm,
Tempering  hardness reference hold temperature  Temper at least twice (air cooling).
EIP tempering curve. for 1hr. EIARE =32k (%E4) o

IRFREESEZERINERE F 25 KR 1 /6
For each 25mm,

Stress Cool slowly to 500 °C, then cool in air.
relieving 650->500 ?::c;(';fnr?nperature (After rough machining)
3 . 2 ;A:s oC 5 §R% §;A° & ) 7%
FEFIERR 525 SXISE 30 HE #BRSE 500°C » ARZES o (FRHEMIR)

The above parameters are provided as recommendations and may be adjusted according to specific requirements.
U EBEESY > ARERIERE -

1030~1050°C
Rapid cooling
2%
#:% : 540~570°C (23X)
60min/25mm
Air cooling
24
I /<Y
Queching &N 50~70°C Tempering [EA
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” continuous cooling transformation curves of GCA1 GCA1 45 Al 84 At gh 48
Austenitizing temperature ;XETHE{ERAE : 1030°C

GCA1 Continuous Cooling Transformation

1000 F
IR Acw:943°C
— - Ac1:825°C
o 800
o
} -
2 600 Pearlit .
©
| 49
0]
£
400 -
2L
v/
Bainite
200 r \ \ \ \ Ms:173°C
Martensite M 500,y 1 132°C
0 M g0z :36°C
1 10 100 1000 10000 100000 1000000 10000000
Time(s)
Simulated by JMatPro Software. JMatpro EREEIE# o
'Time-Tempera'rure-Transforma'rion curves of GCA1 GCAL |E;REREph 43
Austenitizing temperature ;XETHEERE : 1030°C
GCA1 Time Temperature Transformation
1000
Acy: 943°C
800 Acy: 825°C
o ——
s Pearlite < Ferrite
S5 600 e e S
— I
= \\
—
£ 400 ——
2 Bainite & < Ferrite
0
1000 10000 100000 1000000 10000000

Time(s)

Simulated by JMatPro Software. JMatpro Exg&i&#; o
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'Tempering Chart of GCA1 GCAL1 [a] X fh45 [E
Austenitizing temperature JXEfHE{ERE : 1030/1050°C (30 minutes)

1030°C oil quenching H%

65 T
» {\"?
60
anil ‘v\

g 55 \&
z L\
I
~ \
% 50
b \
(7]
S \
-o \
pud \
T

40 | =®=1st tempering (—X[EX)

| == 2nd tempering(— R[E]X) AN
N I I
35 III!IIII!IIII!IIII!IIII!I
150 200 250 300 350 400 450 500 550 600 650 700 750

Tempering temperature[d AEE (°C)

1st tempering (—R[EX ) 60.6 59.2 587 584 587 59.7 611 622 613 554 49.8 465 42.0 36.7
2nd tempering (Z3R[EX ) 60.3 59.0 585 585 58.7 59.9 61.8 623 59.1 523 48.6 443 403 357

1050°C oil quenching SH%

65 T
60 J~
G 55 X
= \
L &
i 50 \
s
[72)
(%)
()
C 45
© L)
T
40 | =®=1st tempering (—R[EIX) N
~{{ =il 2nd tempering(Z R[E]X)
N T
35 III!IIII!IIII!IIII!IIIIII !
150 200 250 300 350 400 450 500 550 600 650 700 750

Tempering temperature[@ A& (°C)
| TemperingECC 200 250 300 350 400 450 S00 525 S50 S7S 600 625 650 700
1st tempering (—R[EIX ) 60.3 589 578 579 579 588 605 621 614 586 51.8 469 421 373
2nd tempering (ZR[EIX) 59.9 58,5 577 58.1 58.0 58.9 614 631 599 54.1 49.0 449 40.5 36.1
Austenitized 30 minutes then oil quenched, tempered two hours then air cooled, tempered twice.
HERFERFNESRE > BINFRRM/NEFZES o
Sample size s/ R~ © 25x25x20mm o
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" Retained Austenite &R K HR i

TN

Retained Austenite 72 AHTH - No Cryo R 2

25

23.50

20

15

RA (%)

10

mGCAl
= kD

1.40

0.14 0.12 0.52

1030°C/0.5H-0.C. | 1050°C/0.5H-O.C. | 1030°C/0.5H-O.C. | 1050°C/0.5H-0.C.
200°C/2H-A.C. x2 530°C/2H-A.C. x2

JTA

Retained Austenite 52 XHiH#E - Cryo R/2

3.5

2.95

3.0

RA (%)

mGCAl

m EhED

1030°C/0.5H-0.C. | 1050°C/0.5H-0O.C. | 1030°C/0.5H-0.C. | 1050°C/0.5H-O.C.

200°C/2H-A.C. x2 530°C/2H-A.C. x2

Austenitized 30 minutes then oil quenched, tempered two hours then air cooled, tempered twice.

A KNFR N RE o BNESRR/NRREIS ©
Cryogenic treatment for 4 hours using liquid nitrogen (-196°C ) as the medium. R /5 BRIE 4 /N > ME ARSI (-196°C ) o

Please refer to Chart 4-10 for the hardness of the test specimens. 3 F i &

B2E40ERK-
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Machining data : The following cutting data was based on GCA1(240HB)
PRI T &04% - FHUM TR % GCAL BR1EB N E4 240HB o (S| BB ARER)

06.

\
omRmr MERERER 0 Vit

Parameter Rough turning Fine turning Fine turning
NI HHE fBE fRE
Cutting speed 4R (VC)
m/min 100-150 150-200 17-22
Feed 45 & ()
Mm/rev. 0.2-0.4 0.05-0.2 0.05-0.3
Depth of cut HIHIEE (aP)
mm 2-4 0.5-2 0.5-3
Carbide designation FR{C$E4R7!
ISO K20, P20 K10, P15 -
Remark Coated carbide Coated carbide )
s REEE REEE

Milling with carbide 1535 7] B #EHI

Parameter

M2 Rough milling #8#t Fine milling ¥t
Cutting speed HJHIZRE (VC)
m/min 110-180 180-220
Feed 4 E (fZ)
mm/tooth 0.2-0.4 0.1-0.2
Depth of cut HIHIFEE (aP)
mm 2-5 <2
Carbide designation #x{ti54% 5!
ISO K20, P20 P10-P20
Remark &t Coated carbide REEE Coated carbide REEE
Parameter Indexable Insert (Carbide) Solid Carbide Carbide Tip (*)
mISH RER (BIE5B) —p8= (FR1ESS ) TIRIER
Cutting speed A E (VC)
m/min 140-160 80-100 45-55
#4858 Feed (f)
mmy/rev. 0.05-0.15 0.10-0.25 0.15-0.25
Drill diameter $EEEE
mm 20-40 5-20 10-20

(*) Drill with replaceable or brazed carbide tip.

St Remark FRE AT SR OB L 88 TT R ST
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ImEEIT Type of end milling ik 7]TELE
Parameter Indexable Insert (Carbide) Solid carbide H.S.S.
MIZ2 BERN (XL —Razt (B1ESS ) =R
Cutting speed #tHI3EE (VC)
m/min 100-140 80-120 13-18 (1)
Feed &4 E (fZ) (2)
mm/tooth 0.08-0.20 0.03-0.20 0.02-0.35
Carbide designation fix{CE54% 5!
ISO P15-P40 - -
(1) For coated high speed steel end mill, VC ~ 30-35 m/min.
st B 2 5& izt 7] > VC 49 30-35 m/min

Remark  (2) Feed: Depending on radial depth of cut and cutter diameter.
BARE  RUNHFREATIRERTE

High speed steel twist drills

SR MARTCHE

Drill diameter $EIEEHK
mm <5 5-10 10-15 15-20
Cutting speed HJHIERE (VC) (*)
m/min 13-18 13-18 13-18 13-18
Feed ¥4 2 (f)
mm/rev.  0.05-0.10 0.10-0.20 0.20-0.25 0.25-0.30

st (*) For coated high speed steel drill, VC ~ 25-35 m/min $§E > =& MEEE
Remark VC £9 25-35 m/min

HREE © WbEmiEIEEE

(a) Face grinding (Straight wheel)

TEME ( B4R ) A46HV A46HV
(b) Face grinding (Segmental wheel)

FEE (1B ) A24GV A36GV
(C) g}}/r{;;%?al grinding A46LV A60KV
@ ;qn;fﬁr;% arinding A46JV A60JV
(e) ;ergﬂlfﬁ%g rinding A100KV A120JV




77_(‘{@8 2 ) 34 8 1) 52

GLORIA MATERIAL TECHNOLOGY CORP.

07. Practical applications of GCA1 : GCAl FYEIRFEF \

" Case study of Thread Rolling Die : & F s 2 % 5

Workpiece (thread bar) #1014 ( Fi%F ) 304 s.s. (Dia. 20 mm x 100~120 mm)
Simultaneously production count [G]BF 4 &= R &k 2724 pcs
Time of uninterrupted production EE& 4 ERF & 10.5 hrs
Experimental group & E&4H Control group 348
GCAL (HRC 61~63) ; RI44ELE = SKD11 (HRC 59~61) ; E{&1&&E

— e —————
»-ﬂﬂﬂm‘{ - 4
——_ =y AP
R 2' w__u_“,_ﬂ_,.)ms_m‘ﬂmﬂhﬂﬂvmm@ia
R
— ‘w'{".l e

R R

s A =S

v o = ! SN N
SPEREED T SSSNS

Thread rolling die lifespan: GCA1 offers a 40-50% longer service life compared to SKD11.
FwiE A S | GCAL FJLLEE SKD11 % 40%~50% ©






