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CTIAGROUPLTD
Tungsten Nickel Copper Alloy Introduction

1. Overview of Tungsten Nickel Copper Alloy

Tungsten nickel copper alloy is an alloy composed of tungsten with added nickel and copper, typically
in a nickel-to-copper ratio of 3:2. This alloy is non-ferromagnetic, exhibits relatively good electrical and
thermal conductivity, and is commonly used in specialized applications such as gyroscope rotors,
components for devices and instruments operating under magnetic fields, electrical contacts for high-
voltage switches, and electrodes for certain electrical machining processes.

2. Features of Tungsten Nickel Copper Alloy

High Density: Typically 16.5 - 18.75 g/cm?

High Thermal Conductivity: Approximately 5 times that of mold steel

Compared to tungsten-nickel-iron alloy, since copper does not have the sintering activation effect of
nickel and iron on tungsten, tungsten-nickel-copper alloy has a slightly lower sintered density, lower
strength and plasticity, and is generally not subjected to heat treatment or deformation processing.

3. Production Methods for Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy is typically produced using powder metallurgy. First, high-purity tungsten,
nickel, and copper powders are mixed in specific proportions, often using equipment like a ball mill to
achieve uniform mixing. The mixture is then pressed into shape, commonly using cold isostatic pressing
technology under a specific pressure to form a green compact. Subsequently, sintering is performed,
generally in a hydrogen protective atmosphere, using a two-step sintering process to address collapse
and deformation issues caused by liquid-phase sintering, ensuring the product's density.

4. Applications of Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy, with its high density and excellent thermal and electrical conductivity, has
a wide range of applications. In the aerospace sector, it can be utilized to manufacture components such
as rocket engine nozzles and gas rudders. In the medical field, due to its strong radiation absorption
capability and non-magnetic properties, it is suitable for radiation shielding in magnetic resonance
imaging rooms. Additionally, it can serve as a counterweight material for precision instruments.

5. Purchasing Information
Email: sales@chinatungsten.com; Phone: +86 592 5129595; 592 5129696
Website: www.tungsten-alloy.com

CTIA GROUP LTD tungsten nickel copper alloy

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
FRAEX R AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com

ET# 991


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com
mailto:sales@chinatungsten.com
http://www.tungsten-alloy.com/index.htm

s

5]

7] =

1

§l

g 2

=

Uz e

ZIAA (178 7“4 700-900 MPa,

T

°
yal

A1 G2d-yA-T2 d=7 L

Utk =2 W%(165-185gmF, 5

A5 5-15%), H]ZHA

o)
H
T Ab el A

L
=3

EH
oo

gel )

B3 A5 (4.5-6.0x109°C) 2, L% IF

[ex]
=

w

85%-97%)°|™ Yz F-27t
AR 27 ek Alue] L)

]
=

==
LN

11 F2d-UA-72] &359 A9
= 4% 7

9 A =5 (120-150 W/ m-K )

el

o
o

=
=

gow 1}

fus

[e]

1 Aswe] A g9l

[e]
L

i

o A= 3

[e)

of uwet o]

5
g1}, o}

=)

a7 A
2 gxEw), UAN) 2 78 (Cu)Z FAEYE o] Al

1 2~(19.25 glem3<!
AHA] o

Ll
=

=

o

111339 74 WY
=

85%-97%

al

g w3

A=

s Aw
gol o,

A

d

i

7
B 2H(7 =>400 HV)E.T 730

ofp

ze]

-

Mo
_

E°], 90W-7Ni-

=

=

250-350 HV)
gyt

(R A ==
eF 17.0g/cm=®] 1L

=7}

R
T

90%, Y 7%, T2 3%)

Al AY4kel] A
3Cu(s ¢l

Al
=

o

750~850MPa =

CEX:

}o]

°©

A7 18.0g/cm®| 3L =7} 800~900MPa o =g

Fold

3.5Ni-1.5Cu =
AR EIEL

el
Jo
70

~

o

of
1

1

A

7l

54

dAY 3

Eay
H

AJ( Ni0O H

A%
)

(F 400 W/

Eeaey]

-
2

sales@chinatungsten.com

l’
B33%/TEL: 0086 592 512 9696

CTIAQCD-MA-E/P 2018-2024V

b2 (el

E8TWHE9m

=1

Q4]

A%

o]

COPYRIGHT AND LEGAL LIABILITY STATEMENT

7F
Copyright© 2024 CTIA All Rights Reserved

J

%
L=t

=

=

ek e

3;‘46‘

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

=


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com
http://www.tungsten-alloy.com/index.htm
http://www.tungsten-alloy.com/index.htm
http://www.tungsten-alloy.com/index.htm

TTEEHPET T o BET M D BT R o TWT R N
b do o] B o] B X o W Jo X0 [ ] 50 % qe N o] o I ~ ol T M o e
BEMTREOa T =R W o KOS TS wELeu®~ -
o < 5 B o TA S

A e T - S PPl oz Hp
o MR e g g o JoETA® s W oT o L i
Hﬁ ﬂﬁ ™ 5 e am%&o . o= Mmﬁ]rﬂﬁo o o T u_xmwmoﬁw&rmﬂﬂl.w H
5 .~ ™ = B —_— X X
lﬁmoﬂ%ﬂaoxﬂ%@ﬂ wﬁmx%%ﬁwx ;ﬂ.ﬁﬂo%@ Exmgm_KHP B
P BR R s g B . 5 P S I TV =
ol ekt g Tekd en B4 X em S )
e o 1o . [n2e) JIL 0 T 5 T ™w g — o) mem o fo o
ol T o 3 T 0% R 5 T W] = T o e o — o B 4
T - Ay R Ze_wr TSk FIT5% SeopB s )
(T8 samlyi Ve IR Tahgm RN R 14
PPIe T oRIERET NTLWR T TRy 2 edBas
O EuTmn_Lu B E W B = m_m_ﬂuma.% Wu:wiﬂow__aﬁ A
qﬂL&r%Ul éw@ - &WCs.Euﬁﬂ%ﬁM_\&k T &33Mﬂm_ﬂﬂﬁl B
m;&a.m%%%%%%ﬁﬂ %5.%ﬂ%%;w% i of B ® S AN e 5
ol e ¢ i ~N © — ® Hjo o = = O
o Oou_. __,1o_M_.;o ~ Mﬂlﬂl70ﬂr ojo oT]‘dﬂaTq 10%1FR7O,C ™
T 22T T Gy R IR . I R %ﬂEMLEﬁE &
W o = Gl o 2o o g M o X
uﬂﬂ]oﬁgaﬂlmmHAd_ﬂqﬂmo. atMM:uﬂoB.Ummm_x _ﬂioﬂ;u_o &xﬁ_iﬂhot% ~a
Gl T Hp L o= 9wl pE ™ I vE 9 M %° @ ) _Y
2 3ETEEeERIT 2T hutdEmor gexl,  FEgeTns
v 7 n Y o0 —_ o ) X > ! o .F/ﬂﬂ o
B e T w Ny F WP R MG, § R z6 Tgdg 3
S hegHTlEsEET En 2 R =0 ¥ w g T .
o -1 2 o o T o s g N oo S E X ° T zZ
B3 EE R FLumkpkrd T2 2 %%iﬂwwm/oﬂ g
PPN LR e TR G B AL PwE Wl Rwadl w L. .8z b< EZ

— —_— NN _ i :.1:_LI Hjo o L= D
TESSHRTTEATse® o ZedwEsvol wiThy  *ZeiyZ¥ O
SEON S o e R — o N o o — on B 7'

s i ) o 8P oo o Moy )T of o X H B oo B
LS 2 W o= T oo ® T P gn = W 5§ o m N ° N o w a9
~ sl oo T o N _ ol T Alm S ' U %) T do ol ol 1o o o
otuﬂm_ﬂﬁdr]éﬂ@auu%7%g wK ﬂﬂmmu%%mqgﬂ mu{m,ﬂuewomm %Nrﬂ.i?@mm% mﬂ
o LT B sy o e Tgoe2w Todo s R I e
I O N - CRN- (I - 'R - i S i S T . = o = g
0 o Tof Ul : X W W o) ™ F o X T nH = Mo
WM T e B AR TR oy TExe P S ® B b O IO bo
) qgﬂinoW T oo il _ 1 © = o ﬂ.,lﬂ_tuoim_xUl L A T T
W T o g B R Pl HmT o o HETHH T R Y
W o MR A R TR N A e @R E W R AN o dow o X R T
RN RT S H P OoDRFSr 4 TR FE D REET AR R R®ENT A

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

Fom#£9m

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FRAEX IR A S CTIAQCD-MA-E/P 2024 fig

www.ctia.com.cn


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

E5 e & 2 a1y A 77l AREEYY 1dEE g 52 &% oUA
T #4¥9F 5yE AFshd, 850-900MPa o 0 A T3k ¥ AIAS
»AFgUTh 7bgo]l ©] o¥il CBN &1 HEx dolA ulAl 7hyol Fadr. 4
el FAE ASTM B777 XS B3 HE Axe} 7VFES HASsted A IS
AT

AE 2 % A8 A HASE v Aol #9E addor gy 1EE SEE
7hAel FARE (WAE FFol xd&) w27 ARl ARgyth ARE eHE
Al ek Aol AU AF Alz(el: SLM)E H59 Fde wEE LS
7bFestAl st by vEs AR g eyt FF AR YA vEs
MEsAY v i@ LE)E drbstd 2ot A4S vs HAseka 448
HeE i 5+ dsyd

Yo UA-Fe FEe S48 804 2 884 SHow s 4EF, 24, g8
2oAx AgielA gel ASEU o FFel Awe Yz ATHH 24 8 F7,
aen A A4 AelAe] Bt S84 ofe @A AH fEUth Z @A
Aed Han A% far gadddge dEe Ay A48 2 58 Yob g
sk A 71& Robld B4H A AMARSUT B AN E a5

SEEA

€ FA A7, 2o g Adak Aol e diatR &8 s adel sl Al

= =
S Qe 71E A WA v gad-ua.e gael v 2]
3
AR AEUS AFE = fle velH e S detwA Eiyth

121719 2 =27] @+

o
et
tlo
o
32
o
L
il
L
i)
ot

1930 WEE 1950 dti7bA] B ok 7]4ol whde BaEl-yA
utEPEUT AFe A A4S B3 YA eyl g aE
A Adete] ol W(>995%)9 7AA AAS AA I
2 T2 YA vge zol7l gl AAe wx=
t} o] & S0, 90W-7Ni-3Cu &S ¢F 17.0g/cm™>] =9} oF 750MPa 2|
bl f=o Ay ’gxad-ya-d s 2
ZbA wo] A7) vt w7E A= &8 TeA o]

[e}ire)
AR 2-E WwEa, F524% dAn Ay X A

N o o ro

¥ U % o ¥ Ml H
v
( H—I
i
N
—_
N
et
!
ok
-
o
Wi

oy M oX o o o

SR
k)
©
re
-4
rlr
7
rot
%
ol o
lo

COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
FRAEX R AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com
% 10 171 3£ 99

=1


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

Fo)

ke)
il

of A

Z}
2}

Al

ST
™

]l Addel ARgE YT

=

l
o (&} =20.1mm)

pLE

=7F 97 o

s}

2 7z B8 AT

.

%

tH, 7 A

°©

245}
o

Aqr
;OT

K

W
"
a

JJo

I

AUt "= &

A

o

rtd oy, 1

=

=

4 Eo)

=
L

+ o]

°
pal

EERRS
499 A5 UT A 71z Bek w6l Aol ASHUA T AAC] AgEE

% 9

18

&

122 A &8 F= 713

S|
1960

JJo

3

A

al

)

Al #poll

gk
175 glem3J<}

1
T

goly 5

93W-5Ni-2Cu(*2 &=
°]

) o).

] A4 o] 15
o,
A%

k<)

1.

uA™ Gl ARRE 7] wEol e Akl o

2 ZFEH(APFSDS) FLojol] AFg-E o]

A

Mo

Y}

<|m

QA =3

¢

~

oV
NI
Ao
ol
Np

B B

9171

=]

e

ol

(!

Hin

<|m

Gl

i

3o

H
ol
<

ﬂb;o
i

0

F EHHXRR)I FAF A # ) A (SEM-EDS) S AHE-ato

o

e

)A

)
w
)

= AgEo] Aol

0.5%)

i

Ea

hsta i gel

=
S

o

_

A
jul

oot

Ton

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

COPYRIGHT AND LEGAL LIABILITY STATEMENT

HA A Ak el A
Copyright© 2024 CTIA All Rights Reserved

Utk wtwa, #3717, o= 7]7)

=
=

Ea
H

1 =%

123 @ A APoA ] dTE &

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

21 Al 7]l o

EHo

o

Ei

11


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

FIAEE 24 W Fe7 FEFAGUL 9raUA-TY gEe Ay, we
AL, e dBF ASFE SHon b A4 Aol 94 adAz Ae ferew,
53 elanely g, ow 9 e, FE 717 Rokld 1 Fade] He AXw
951w,

A AlzdA ®Hawl-yA-ge] a2 glaady e Way E5 2 A
2 A gad ARgRULLdE B9, FAYA FihaI(EUV)el A 95W-3.5Ni-
15Cu(2 % 18.0g/cmIF= Al#tdl WY BFLS EFHEFY 3 AL S HAgsta,
Ul wRke] HEs JAete, dW 27 AEEE BAFUGHRY EdoR
AL AR Al zmElate] e wAEal, AAERE dolAdA AdE de w2
BEAAZIUth e g BofdlA o] FFE CT/MRI AHY b3 74 Qo] ARgH o
X Az gepAEs" Jdx WME z=74)S g8Hosg F4ee] d¥yn AuE

=}
HoFUh A A (1SS0 10993 HAE) Yitel ou Fofddl HgatH, W (el
PVDTIN) & W27} HdAdES gL gAY

A 71E FSHA AT AX(SLM) V&9 ®9e HFet §E Ax 588 A4
A7 Am FHE EAFYULE vlolazsg £ 2 Hd 3|59 g2 18 Ax
71%L oux] AH|E Fo]il ISO 14001 37 W3E 7|FS =3} ety L8 o
A7 EEle e AEE Ve 239 FEY AAEES ol 2w 2
172 BAS ¢3tgych £2 #gs ASTM B777 ¥+ 58 2%, 4x 2 7FES
ASsta e Alg 2 ~HEY BAS gty % Aeg BAdUn dak kg
g Fov B2ul-yA-ge fae A Awst 9 Fay HAHsE F3led
8-S oL A7 st Hek FokollA g AMSHES 5t

CTIAGROUPLTD ¥ 2®l YA g 3

COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
FRAEX R AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com
¥ 12 T 3#£ 99 7T



https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

A2 G2d-yA-T FF9 vAT=E

S FARLHoR AY J]F 85%-97%) o= Shal
=o TT(165-185

2 = . =
(700-900 MPa), Al 75-(5%-15%), H] A 2 %433 o 2 =% (120-150 W/ m -
_]

4 54 2 A% 2AYUL B TaE 72 92
WAst VAT AF Joz TAHY Y A7 R A0 Ry Tdys ge 2
ot FHe Bal wUs AW FAh UG 9ad A ke wEsg
DFEE AFSE wE VAT A% e G Y 54 Tolshs $A)
gt ThE E4S SN,

Brl-yAd-gte] F59] wAl 24 54 1 549 7|EelH, mlo] AR A E T oA
gH2d Jarel YA-t] AgH(binder phase)e] ¥} Az A& ow yelhdyrh F8
4ol gaal QALY &, BCOE BF 99 80%-95%E FAste] we wWmsh
e

i=]

AZMAS HE 250-350 HV)E AFguch yA-Fg] 23 EAdT =,
FCC)S "~ ¢ &2 Q 5

gAY, A FRE FAF AR AU (SEM), dluA] A EFH(

o

=)

m

©

N

I

otk

ox,

ol

2

e

ox,

m
g &
=

>,

ox

tio

3| (XRD)Z A5te] B dl QQabe] wtdeh WAl YA Ao WESAY FERE
HolFynh A 2AS YA FErt aRolA N wEHAE Fgste] ©zd
Jxre] Aud 2 Age A8, WEE 995% ool =gd £ dHuyth d3
S 7kt AEe vA 7S 9% AAG e 7xFH #EAS B2AgYn o3
54 i o] 5 FT+FE& #¥F, 88 Ad FF AA e d@d T
A3 Aes EIFU. H2d g Exeok yA-ge Z2dA Y EEs
ofgfj o Al ZpA ] A F

211 H2¥ gzt Bx

H2wl AE BHar-yA-e e A e didem, e HE, Ax E 4
obgAdel AFA dgS wHUNGEHZzd JrE dutdoz g4y EE A9
Tdolm A Z7] W9 = 10-50um ol 5A A7) & du EE o4 271 24
A wA WMol wEl dEbdyoh el FA(ol: 90W-7Ni-3Cu E& 95W-3.5Ni-
1.5Cu)ollA] H2El daks Hy B&Y 80%-95%S AAste] nWE ZA FRE
HAste] o Fo A(EE 165-185g/cmIF HEMAZL AE 250-350HV)E
Ayt SEM Bz A3, g2d A Foll HE S0y F glo] #dEHA
waxEoel o, A I HEFLS "Asty AA= WEgdo olugt adet X
Mg A2 F YA-FE A HF& addd 71dsH, oz <l ®awEl AUt
Aol xde F2E FAFYTH

Badl 4z oy 8Qle] d%s WYtk 3A, du 2o Fdeo] FadYth
I H2aE BE(EE 99.9% o) Ad § #ddk dxF Av1E 2ASH] 8 B

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved #1%/TEL: 0086 592 512 9696
FRAEX R AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V

www.ctia.com.cn sales@chinatungsten.com
% 13 71 3£ 99

=1


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com
http://www.tungsten-alloy.com/index.htm

T

1.

Rt
23

ol Tdol
1]

3l 4
3

Al
T1
g

T o

N BE ol

A4 A A

F49]

A8

Qo]
H

1412

S

g A

ofp

ol

)

o]
He

A A A

g,

[e)

R

ek 43k S 7RHHIP)

=
H

o]
2R

)
—_

—_
file)

-

—_—

ofp
Mo

S

o
M
ﬁo
o

J
M

o

o)
=

}A]

s 94

&4

=

)

o

oy

el
‘uA!O
N

el

M
T

)
A
]

TR

)
e
i

Ut} SEM-EDS

e

A
A

€ B 30

i

Sl =

g

Zsl

ofp

==
K2

fite)

N
Ao
o))

¢
o

N
B
i

ok

3

o
o

il

—

N

dr
st

ey
B

ASTM B777 3%

el

5k, ¢
(cll: 90W-7Ni-3Cu o] A 1] Z-

°

_"

73

A5}, U

e X
=}

H] &2

]

4121

A

sel, 7

<]

ZFA

=

AARUT YA e dAE(FCe) TR =4

E

R

o] 5~20%

e}

RLRE=Y

=]

jq
T8 A E& 10%)el wet gyt SEM #@

2.1.2Ni-Cu 2§39 &x

54¢ 2

-

=]

]
—_
o

(el

<

o

ol
—

T A
4yt EDS

;:_]?]_

e

7\':1:]_;‘7/}-’

LS|
A

fLN

by, el

°©

[¢]

7 glo] ZLE&A(Ni-Cu )= A

1=
g

HESHA

b

g

E

o1

]:]'—"\_‘
ST

—~

ol
=8ls

g olel@ #

Eay
E]

(ell: 7:3 E= 35:1.5)0 7%

A wlE
FAAA YA (LFH 1455T) 78 (&5 7 1085T)o]
A

AR =

2]

T
T

;OH a‘b

= o

N
i

Pt U el

Hl

o
H

S|
S|

A
o

1

=
B

L

2 EFoIY Ay FE

HIZ AUt YAaar -

901 MRI g1}

j’

=
R

1o
Egaagn 7As

0]
yal
S

=1

T

el A wE ol

Holdk WA (N0 B

T

)
&

)
=

Zl\j.}l]'—l
8

3Fo] CNC
<

Ads Bt
Al

—~
o

9]

]_

T’
1o

=) o))

Q%

T
7o T

om0l
SN

o|J

o

)

—~
o

jze]

&

]
23]
il
o
0

b

I
ey
"
Ny
o)
0
Mo

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

o

R

COPYRIGHT AND LEGAL LIABILITY STATEMENT

(e}
Copyright© 2024 CTIA All Rights Reserved

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

ofp
st
oF

L
A
olJ
!

U

)

U e

Z7MN A 4 low, o7 Holko|A SO 10993 YA A g

1.

3
=

]

701—1}—;
[e}
ik

YAPE T 7] ot
azrolu ¥ W(bur)E

2~®l
S
=

O Mo
—_

o AJm

CBN &)<

Xé/;}‘l

A2

dab 2

QU

]

o

=
T

e

SEM-EDS

13

™ A2 (e]: PVD, TiN

®

i

o

T
i)
2
i

0

Nz

K

Aol

Aojste] Y-

SH|

golx &#)s A2

z7(el:

o ]
=

o] @AM UA(EH 1455T) T (

A Y T

ofp

2%

s

2

ERER

=
=

1253 3422C, LA Ef +A)

i

~
:JWO

BE(dA 7] 10-50 pm ) , YA B g

E] ~

3

| =

of

I

N
i
T
<

t

N

o o)
"o
RO T
B X
22 o
gl
7 A
fon WO
zel
,Ao ol
B
op Bl
2o
N
o
=Y,
Q
z v
—_ il
o I
iﬁm
~ Op
N
W E
in ~
e
= _
o
a 70
T ojn
~ &K
=
X =
=7
o)
N <]
T
Sl
oK

9374

ol
oln
&K
o)

2r

<2
xr

o

o)

e
2749

A wAY

A%
)

o

&% g

3IA
e

o))
A

N
o

o wa o

7het

§4 Aol =

gt

S}

& = ]

&

o]

yAO
3N

A2z}

)

)
=,

o

A7,

7K
=
o
=
oF

4

el
Ho

e,

A A

7 &S
3t

PR
—

Al
B

el

ol

ol

A A

He]A]

23}

=S|
A

Yt} XRD

1.

o,
H

RLE

3

¢}

W o
X9 W

H
=

23

o ©
Ton )

(FCC) +

4

S
o}

H A
e

ol

L
R

A
gL

=y
K

Mo
ol

Fal o] Ni-Cu ar

J|

7A
O

o}
o &

Al

¢

—_
fite)

N
ofy

N 9
H e
B

_—
fite) 0

i)
oS

go]
EE

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

sales@chinatungsten.com

v
N


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

27

(neck) o Aol

)
=l

=Alo] sropx 4

Hr

ol

q
Jo
ze)

o[/

n.mO

0

—

Gl

T
<

?_]/K
@—

% 7F%=(700~900 MPa)<}
Zl

4r
!

)

—

il
™
)

X
Hin

2}

owg

o

& n) 7 ¥} SEM-EDS

e

e
o
I

AJz
-

o

o
el
JJo
X

22 §2d-UA-Fg FF9 vAxZ € A

WAl 24

AEY =

S|
S|

B

do o
X 0

m 7 e,

N

o T

dAHBCC Fx)oh YA-tEl AF(FCC =) Atele]

g 28l

o

el

0
ﬂo
0

221 B2H-8I64 AW 2=

v Al

94

ol

-2 Ni-Cu

Ao &

c)

Mo

0.1-1lum F71¢]
Ytk EDS 4] Ay Aol A

ok
=k

Ax A
ojluf 71E 0l

vk

Eu

kel A B P Ut SEM

SISE)

R

T

TC =
5%t

el

]

SEE

w1128 o]

el

ol

A7b Y27

2]

gl

<]

(ASTM E8)%} et #4&

3]
=

& A

ofp

1
L

Ut} 1450~1550C oA YAz} g

o)
H

-
4

&

HO

ol

‘—]11

—_
fite)

34

A Aol

8450} Ni-cu g

Al

= v

B
=]

]

OH

)A
o

M
uy

©°
L

7FH(HIP)

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

sales@chinatungsten.com

v
N


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

el
_Lmo

b shol

S

ol Qrd A

B 3L
T

=8 A

.

G

el

oy
oy

‘;}

8

_(ID__
U U7

AEHE Sk <0.1%)= ZSAlo] i

ko] 4212(>99.9%)9F W AFEj(el:

i

o] YF-
%ol Y

1.

=
T

3}
=

QU .

PN
N

1.

k<)
=

1513
=

Fu.
AR 77}

5 o]

o]

_/r:
flo] A

uf} 7
83

2
s

@'
WAL

Nl

sto] A

°o]&

7} EBSD =

gl A= TEM

s

=4

4tk

]
A

ox

N
)

o)

—_—

£}
B

B
o
NS

ﬂ%
p
<
!

=
=

.UH
Nlo
T

2
R

Ton

T
7K
oR
0
X
o

uzel

T

ok

ofp

azel
wr
el

ﬂn_ﬂ

puze)

g/

o A
WD
I (o N
o) R ofp
<] T
il A= e
=
T < B
N o N
Wk
A M
T 5 )
-5
w° s
-8 =
S Ay
o S a
e T
_H T
2y RO of
a ™
=
o X
Mo ™
iy
% Jn o
A
oo
R
T OE
oy 4
N
e S
W o
NS B
T
o ) o
KE Wl o
T oo o
T X B

A 2=

Fiat

T

1}

B

PVD TiN

e,

4

nF 940 J3F

1:5_]__

222 A

o

T
R

G

3

%

3}7]

SEE!

A A4

s

BaEolA

=K

1o

<

‘A
o

ojn

o]

I~
Tooam|

7k

EHow

qe

AEA(FCC T-%) Abol

12k} Ni-Cu

O]

=K

N

~
;OO

A= A8 U tHSEM-EDS

=]
=

o

=3
©

o

nR

=
=

)

7 b

=
<]

%(550-600 MPa 7}

M

el
ZO

el

o)

Gl

g
4

o|J
]

el

B

ek
e,

o] Aol A €]
of

JFA] 2L
al

=
=

T

T%(BCC)
@_

g
b

(2623<C) 7}
af

]
.

o
=

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

sales@chinatungsten.com

v
N


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

S7HAI 71 AR,

=
=

A=

~

=15
==t

A7k A AR S

s}

T
T

IA A 2 A= 400 HV 2 271

o
A

WO; E+=

7R A= (el

o

frod

9
71 €]

T
bl &=

! ;OH
e T

Bl

EECREE]
= Algksle} )

9]

U
&

ol

H o
S

H,
=3t

3] 2 (EBSD)

fron!

(ASTM E8)} 3}

<3|
=

UG Al

i

+0.01%) <}

3

3

&

Hlo

2.3W-Ni-Cu &3¢ "Mz 33}

'(;Sjl—

WNiCu

K

2
el

!

0

I

mﬂ
R

K

Ao 3=
slsto 2 x oAl ulA

=
=

Al gz WE

1
R

¢
o 34 W5E 4

7l o
= =

<|m

ox

o~
T

0

3

=
x5 Y

]
ZS|

Aoy,

3l
oH

o v 2 75}l

Sk—L
RZRE:

-l

1l

=i
=

73

]|
=l

2 H7), A4

o]
H

(Y

N
i

135}

RIS

=z

T2, 271 4A A7) 10-50um)e] AAFT wA|l

o|
=

—r

T
el

R

=K

il
—_
o
o)

£
To

i}
pr

A

L2

A ol A

o]
H

el

1747} g

[e)
2
Rus

duth A7k g

(sintering neck)<-

S
=

(Ostwald ripening law)

E]|
=l

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

sales@chinatungsten.com

v
N

=


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

o o
%o 7o

2E7 YR BAL 4 Azl YT AW
-é—_]__

N
Ko

SIS ICRREEY)

ol
e

1% W]

S = 0O
S ET

AL 7]

2

o Fx7F 9%

3

= 1A

A ol A

el
fok
o
4

ofp

Hlo

A=,

S
=

Aol Fyolm, &7 Y(neck)

T
o=

o179

1
o

yth SEM 4 A3} A}
o] FYth XRD

§‘jl—

A

o]
==

A W3} glo] BCC % FA%S

s

g

S
T

<]

gl

2}
R

B

Mo

3

h i

# mAzE =

2.3.2 X g ¢

Aé;d, lﬁ

]
ZS|

R R

e,

245}

ol mhe} AAg Y old

%

ool 27 A}

25

ofp

Al

Al7)=

g

;00

o BpEo] v

ol kel ¢
2 §H((B422T)e R Q

AAHA =

)
=

H £
ZHBCC T%)

el

o]
H

g

A%

(FCC %)<
A7,

)

<0
e
i

1

T

-
T

EEay]

[e)
4g

<.
o

A7,

e 5

S

™

bz

Ni-Cu

el AU AL A

14

o

al

3

il d

argAol wmgEe] A 2 A4l NisCu ) =

Bl
o)

S a (Aol 20~30% 71, o5 A<

,_ﬁ.o

W3k Ni0 B

471

Fo] 5~10%

S

%3}

)

jol LhEfLp=

3L
=

bl st A 91 (d

3|

T

3

A% AE(ASTM E92)S &

=1
=

3 (ASTM EB8)

& Al

w

op= 3 Th2ol A

Fu,

el of

Aeg

[e=]
=

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

sales@chinatungsten.com

v
N

=


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

] 24

=1
=

3

=
=

71 A1 A

O 2~ =
, e

1
. I

h=y
=

bol

o

h=}

= 7}

o=

2}

g

A3F 92a-URA-7 §F B4 2 59 54
2

A opol A We A}
TR, VAt T8

=

)

TR
o

el
JJo

el

)

of-
M

—

ﬁo
B

31 g2dl-yA-ge 39 JAH 4R

ofp

G
_ZT

)

T

o[

wr

o))
M

sel A w2,

R

a2

=4 O
TAdE

AANA A

57

37d 5t

TS

1Al

?_]__
CEREREY

7

!

Al

ol

ofp

fvzel

Mo

SRR

9]

<

o

el

e

o
N

=

T

fuze]

El

wK

s

311 AL A% A=

olt

<
o

W

—_—

0
i

Mg Y27

3
H

e 5o

o

A

1

S}

Awsh

ol
HH

ol

71e]

A

Fa 9

I

&

o
=

s

9 Abol ]

520

ol

v
o

jze]
0

]
]
w
]

o
"
-

0

3

Mo

o

FHUT Uds 7

71 ¢

o
g

}

KN
T

N
el

)
o
Lol
T
4

=

"
il
—_
o
o)

£
To

i}

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FRAEX IR A S CTIAQCD-MA-E/P 2024 fig

www.ctia.com.cn


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com
http://www.tungsten-alloy.com/index.htm

}

WO T R TE W P Ty T F e W R T oo NRTE o B BK TR oy dr
of T K Mo @%%%i%w o T M ME TN %%@n%éﬁ_dgﬁﬂ
go - o7 (i e on o A EK R o o, M o M- & X "
= F _ b o ool o & o Mo wed . =T g
T 9o e ARy WOT T g TNRT O I TSN gt
O 4 I TT AL BEPIT wF g Pt
~ T — s i B %o v~
ﬂ_wuulmoEoﬁﬁ HoiiooTEMOMq Vodmﬁmeﬂrm]ﬂduoma Ulovmﬁﬂrﬂulbtmfiﬂ%{q
o ﬂﬂ_mﬂi:uﬁlq d|o\H1ﬂ UloUlﬂl ooy X — M iy |y A
T o gy TH R u]armuyﬂmmpr?@ﬂ ﬂﬂ%%ﬁ@ E B oo
i " - = X r— TR P T o
CRNTIIN 4 fiwo&ﬂoﬂ%wm %mufﬂowu%ummow %%&%ﬂ%mﬂwrojma?
‘WEV ﬂlﬁllloﬁew,mwde ﬂu.._ﬂ.nm‘w_ﬂ%]oa_ Mﬂ\ﬁll ﬂ_mOOt‘LIoEE,.X_.o ,WQMEE.&E
o <y AR N . S N i - GRS x
W M ZTREGRnDT wPagifcigPe T eR 4T sdac
X0 of T _ZF‘WLu‘loTuﬂHHUI B — Mﬂ“_ﬂmuuﬂo_,%lﬂa_. Mﬂ|.1r qﬂL_x,UI\}
T o CO - S A w9 T oo T EB W T o oo P
T KT TompE®E oy TR A FINg . BRI o W
E L E B N o P ﬂoulﬁm]eoﬁ - %Mﬂﬁﬁﬁmmww N U S IO | e
iy 1 — X0 om0 ™ Mo —~ T DR Y e K 0 %O - o) —
MG H%%M%WM_% MWMOHI%%;@% ﬂﬁnﬁmﬂrnr%@hwﬂrxﬂ
AN R AR M ER e T oy PR R W g oy oy e g
- T [ = AT W o Rmo m o o Mo MY ol gm B Joo g I T ~
S Mo g B peweFlTaet X%
- T wr HX X _ dr N T X~
ST pofeblse mwﬁqm_%@zwm%w g TRRNT O g Y
2o T <P fdolﬁ}%ol ER N TUE Rgn Taglggdw e%p&
©EL R S LR R S o i
. G _ . - T W T TR B
S = TEAEwT Mo g BarhoBRTgy pRITRE TNy
s 2T T oo R e gy 0N R e =
o X0 R = 2 ~ - _ . R O = o) o el & o 4 M-
o P _oggy TRle®gT =4 TR LT Ee o
Eﬂ»%u;_l %@:oﬂoﬂ%ﬂ:u M@LMLM,mLﬁL%%_/A orﬁﬁmnmﬂ%cﬂv%%%
T N <7 X oy = %o o — < oo
1%4@% %ﬂ7w_mo_tﬂﬂa S k) ﬂerowoa_oaoiox o ﬂwﬁmﬁ ,xO_EA‘_a_xujmo
T 7oq 0 " iy o Ao:.; ,m.LLloLo T — i AL1__/| ﬂrnma B o ~
,Dl.ﬂa- =) J_l o o ﬂulioﬂ N o W o N p= N a 3 AL o iy T R H o
T R T IO ool T G T o« B 2 T o)
B9 . Au_uaeﬁﬂﬂo@@ Pag wEe9T L TR g mkre T
Wzﬂﬁdrwmm A@ﬂ;%o:_l%%ﬂo ol ﬂ%mﬁﬂﬁu%ﬂ;%wgﬂ M%Wweiﬂlﬂﬁ_o@ﬂﬂ
2L o TAFTERT 0 W T o AR CXY g Py e
p Ewa © CEEETTLEL ararrcd  Prm oz hmammgn
GRPHET Y FTERTUE T IRTRTHACTEPT ds RO E e DT
FSOHAW o» Bam@FTTsc TheP@RmdR % oHBmHSIHT T RN

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FRAEX IR A S CTIAQCD-MA-E/P 2024 fig

www.ctia.com.cn


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

ol A

5]

HRAA AeEdelE e ne A% Fuo)

3.1.3 a2 AFA

o)

17 3kg] Fopol A B4l

S
L

=i
=

o}

o))
M

)

9l

J
HH

R

—_
file)

oF

el

el

p
o

TR

—_
file)

o7

1

&

‘Elo

el
00

= A3}l

~
;OO

o

o[/
%o
Mo

T
4

pr

2T

I—XH

=< H

A3S

-2

il W

o

=

o

Kol
K=}

)

Eave]

A

o]
H

ofp

0

Jo

A
ﬂﬂ

.ﬂmﬂu

A Aske] oA 7]

Ko N
]

Al 71eS o

o[
T
Mo

ool A

o[

fro

o

aLe

THEH Aol E=

ofell A BEAA Y WA

Ao}

fL

\=]

]

o))

gy,

2]

1

s
1l

-

[ex]
=

Azp kol A are dxk Agul(el: 2] Ao

e wgYU

)

B

-

baz, Abske A= oly

°©

Aol

SENCIE

<)

on

o

ol
oo

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FRAEX IR A S CTIAQCD-MA-E/P 2024 fig

www.ctia.com.cn

314 73 A4


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

W ol

wr o

O

LheRd

[e)
¥

A om
)
——
ol %
Jr

<

e

Y

o A
et =)

gy <
W

i
<]
T
W}

—_

0
"
4r

)
—_

P -

d& BebafoF
stod AW A

3

%

AN U

]

=
=

I IR

=
3

3l

1o
=

gl

el

ik

Fol A=

%
:_—IL

ol oHf
F oA
o &

N

=
=

Al FEROITE <1%)

el

ol

AE AutE 2elA

) THeEA

2 (%< 1500~1800m/s)

Kol
=

=
K3

=

w=
o
=

i
B

4
o

I v EsE(d:

gAet7] 99

HoA (el

ofp

25

2

A
Eia

H

gy,

of of

32 §&d-yA-72 g5 &

W odo
(L e ol
@amﬂﬂaau
oo X
ﬂﬁ%ww
o 7@_ﬁ
o A g
o oy o o
o =
Eﬂﬁu Mo
Ty
N —
julzy wwo
B
711@!1@“
W P
%ﬂmm&
T o 2,
)A
Eﬁwrwu.%
7 LL.
e rX
N o N
CAI il
m‘x%wm%
@Q I
5 o
@.OLO_IM_AIL
wﬂﬂmmme
n o2
RS
T N
™ol o
[y
PR
oR g
e
g g
™ o

A=A} w0

2 27

311,

o] 2]
A7) Amrgd el A

S

o
b
G}

o
0

X
Ho

£

A7]

<

A

W)

o o
==

[e]
A

0]

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

sales@chinatungsten.com

v
N

=


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

e 7

S

a1-L-0f A

o

ol
AR

2
i

!

i

ol e

Uk A

[e)

pu

[e)

R

%

Tk w

w07

SEESE

Mo

2 MRI H], Ay 714

o

&

A
H

1

At

AA7]

&l

o

Sl

=xqow

+
ol

o

el
JJo

_/_7

o 7]

o) A
&=

4tk

R

Alute] Qo A

1

T

5

floF &

o

12171 3844 & a1y

A
i

HRQIH

w

2B 5T

9|

= E
= [e)

SR EETE R

S TS —
R T8

4
dge A

KSR
T

A9]

o]
H

faiy

<]

‘Elo

B

jant

rebm AAE ol

cAl
T

PVD TiN )

FE (o

Mﬁ
¢+

o

oF
ofp

0
ﬂo
0

oz gulel WA A,
ofol 4

321 AR
AT E T

fLe

\=]

KE
i
el
Jo

jze]

M
M

</

X
B

o]

jeng

Pt

0,
H

ropo}

A
o~

3ol

3}

47

e

Mo

—

i
B
ol
NIl

7
,ao

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FRAEX IR A S CTIAQCD-MA-E/P 2024 fig

www.ctia.com.cn


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

3)

_LH

]

5|

AR

< aLellu A

A

CT ZnlelA

g5g

zel

A

vARd oy HRL Fspo]l e TR g olA

-
.

ebE Aol |

-
o

A 5k A 7]

=
=

e,

= olof

7]

o 79

322 AERE

guth w4 TRt 47 AR} A

B

8TE F55

REEEE

s

3l oF

< iy

puze]

S

el

7]

Els

o

M

s

WA

ofp
100

7] Wizl 7]

o

ol

wgUn et 3

AE%7} ¢

ojy
8o

o}
N

0

wr

tol A7) Ao} 71A4

S

UA-e] B (el 7:3 £ 35158 43}

St oF

Mo

o|J

B
il

ol
NIl

ECSRIC RN Y

O~
s
)
=1

91717}

I A=A vAg o s

S

51412

e

[¢)

o=
1= =Nye)
T

. ¢

3
H

8

=]
RS

e
BT

>99.9%) <}

EICER

)
1
B
=
I

T
<

=i}
=

IR

o3

A

w9

?ﬂ]—

] ol A

o], MRI

=
=

o &

@—

T o =
Aess 23

Els

opl A 9

\=]
RN

ol

A o]

Ao

E4e]

A77)

EAZA T

3.2.3

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

sales@chinatungsten.com

v
N


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

Mo

T

oj
ol

op

T T o
= W Mo
LN
o
5 =
R
T o)l
o) o
" o
Mo O
<] ox
W R
W
ﬂlﬂ X
<0 o
B MIH Do
Wﬂdﬁ
B
(%) -
wE D
o
~
i
mﬁ el el
0" W Ko
B
N3 o
XK o
= of g
fron
T T
T A5
. Be e
o B g 30
ay H o
o o W
o X° o AJu
Tom 70
&) gl # T
o my e
w N R
urowe - T

13

R

[e]

<

Y B

le=]
=

to o] Mo}

°

A A

ofp

L
T

2
Rl

1
T

P
T

1

}

SE

9]

[e=]
=

A

[e)
3% A
iy

S

[e=]
=

o)

R

AR

H
RARSE R

st o

°

=
o
R

o

afj oF

S

&

A}
el volH

Eelida] Fujelx =

hvaA
o

5o,

=

=
SRR N

"E wRke] AEEES #A

[e)

Ut

p==

H
b 32 7F2s Ee A2 3ol A

g

=
T

[¢]

sl P
Aqelow wh

3

Ex
ofo| = =

A A

L

\=]

)
o
"
e

ojy
™

P,
fite)

Plo

o,

af oF

A

=0

Mo
el
JJo

jze]
B
ol

ox

APEAY gEHA
A7}

]
=

Eelnady el

X

e A4 A

i

9
yal

ol 7} ¥do|y YAwTh

ol

=

AL

Mo

_.EE
T
;ﬁ

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FRAEX IR A S CTIAQCD-MA-E/P 2024 fig

www.ctia.com.cn


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

)

—_
file)

e

o
K

)

</

X

o]
T
o)
G
N~
il
|
o
A
o
;ﬂ
B

jang

el

e

R

Ef ol A

M

FolA ES A7,

oA AT

e}
™

AR mg CT FulolA Ao 33

o)
H

JJo

ZekE A=l

g AN
ASIH

oy

N

&

5 71&ook

o F9

33 B&d-4A-7 §F9 3574 A

Com, A W @A Roplq el AbeRuT

O ==
Clapes

~
;OO

SEEN

kol

ﬂ\w-o

5
s

WAt Wakskd ol

]
o
o

0
]

3.3.1 W4

e
B3R

BN

k3
R
W

ol
;dﬂ

el
JJo

ol
jze]

—

I

o

o
o)
o)
i

o

W

o]
N
=

;o...ﬂ
el
o

o}
(!

all

Tor

oy
-

—~
o

jze]

O

el
No

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

sales@chinatungsten.com

v
N


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

4 Aol o]
EEEAE

12N

=

yz-atg] ¥)&(d: 7:3 Ei= 3.5:15)

o T TP PR YT T TP H T TE A o o W o o o TT M B
ﬂmoﬂ mﬂﬂzoﬂomo&oﬁwmmugo Mﬂﬂwgﬂmﬂwﬂ ﬁu.,a\O)éMon):lnMMo
Ho O Ty < T %o o ] J ol K T O T RN _
Y EaE s gl W R z " sxo0m _ T
= el < - © = T
™ T H® _zTﬂ I Jd ,;m 1 T T W ol ny — 1+ S o T O
R L TRy LT S Ty =@ MO B
m B 70 ﬂLWmuﬁﬂmoN%ﬂ T A = iy {m MTM of yy o o
T RS p® pEnm 1%5%% N mcﬂwr% o H
i . R S . g - X ! 5 LK.
Ml W T w g g iﬂﬂ%wﬂm@u‘ BT DM g e g
71_m| M_#;ﬁo \HﬁomouTD.qﬂmu m# %ﬂla.ﬂﬂimﬂy ﬁomﬂ_zmﬂLtC%ﬁ\Vﬂﬂ
o ol Mmoo B W W gy 3, R A TR e 8
— DG Sl = 8 - ny o ~ DT_ - X = 1 n = oo Nj
WO» ﬂ_.d,_no ;o%wﬂg(.mkmufv Lﬂuﬂxﬂﬂw T T % oﬁézlm_ﬂoﬁﬂpuﬂ
o RO o TS g o oL, R o S oy
o A= p A3 X o ™ B Lo — (Y ™ 2 T o)
T L TeE LT 4w FrERLT NS TIE T el
e mTMzﬁ%mauLu%méwu A I T S H Wt ﬂrnuﬂu'%ﬁ
[ LR IR B Toop oy % T w W T F wh
o . T o x T oy X ar oM O T o A S
T =% T T %o T T O oo Mo o
) T4 T X X Jo Ny = = N R T
3| Mﬁmu T ) BT TR p RS Mo ™ X T g, 4
U_,#;Q_M.WM ‘:leiﬁ.umeafﬂlwmrﬂe.ﬁouo#ﬁa MQEEXM#HTW% ﬂmoﬂ‘QATMﬂ Wﬂﬂr‘._
T S Sl TR et SEtdwr TR S L
= _ e N A R ~ oy o ] >
Fee T ®EEE ST g DTG TR N KT B o e T
Sy MR = 1 X %O o A o aﬂuf g
T X B EIk:C %M o W T 7Eﬂxonﬂr1_ T N A 2 gy
T4 o IltasorTE TETEITRR L T Nmy T
1 odr o) = Hp B W r (U~ e e = of U A N
L= . - -~ N
zgﬂ%o TN I L WO T ew® I EgdgnPd
gy de =gk FWOE PTHRIEEHE T ool Tem
P T —~~ Q0 | - _— -
T K Se®H_Cwg R Pr 95 agslyd Trgrrrd g
Ny £, TR TW oS PERXT T e g M BT !
TR TMHF X 0w T o wmas Cm Mol oo o Sxw  wmE
oA T TR T OE® AR RS D i d b oo &
RO PR St S N I B I TR S Ci S T S
CUNRAIET O o T o X % T ey T a- g oo oMW B umﬂr = el
B oom o o _F _m W D@ h P TE PR P87 P4 g
.o Zo do X . X Y M of 0 v N o)) o7 70 T S T g T
E X0 T 9 R %0 TR oG R MET W LT H W
e o ToMTRYEREIT Y AFHREATAE T PRI O T
PTG OIBRBRIAABSYT 3 PHRCIRPIT FTIAETOR D

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FRAEX IR A S CTIAQCD-MA-E/P 2024 fig

www.ctia.com.cn


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

2
afat

ol

7100

Al G FokellA WAksA

Al
=

3;‘:}-

&

A}
A}

s A A

H
2B
471
7

S
T

IR
A

o M
el
o+

—_

Mm_m
X

=
N
B
s

o))
0

X
o
e
=
ol o
{4
o W M o

,

S

2k ol A
Y oF

gAY AR
R K3
}

Ef ol A

A
o
"
N

-
)

o

o

1=
4

11 (ke

*

U

Ho

ofp

o)

34CTIAGROUPLTD ¥2& UA T8 33 MSDS

= E
T

B A7 (MSDS)

Rl

=
=

Aol Al

%

o
Rl

wAw, AFeAs

oS
T

Z(W-Ni-Cu)

i;j]—

CETRRE R

=] -

[S] v
1
T

)‘\l,

g AHE-E

H

3]t} CTIA GROUP LTD ol A A

oL
[}

SEEN

T AE el A

l
=

71 A A

<|m

%

1. AFE AR

#+3)

= (W-Ni-Cu

g

L ®zd g T

=4

|

=

K

&

A8 8

2.

K

p
el

3

o

~

<jm
N

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

RS IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn

sales@chinatungsten.com

v
N


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

A e

HH,

=

©

FA]

=3

=

L 2~T% 214, ]
1~5%

}+
A

1

FAEL 90%-97%
s}

1.

4
d4a

H2"(W):

YA (Ni):
T2(Cu):
n)

)

R

Y
b

olo
o)
-

L
T

2912}

3t

S

1l oF

0

3

e
T

274 ol A

-
T

e RS P B

Z}
S,

A2

2]

ki3

b

o
gl

K

e

) o),

)o]o]o]: 3

o

o
il

"
o

wK
"

B

7hAAL Qlew, Ut

o= 7t

=
=7
o
=

A=)

A g1 8

(¢} 3422<C)

=
L= o ok 1300~1450C YU T}

]

T,

T

e
==

A YUt
=

HA

16.5-18.5 g/lem=] L t}.

Q) ghe

]i]__

on

L

T

g FUTh el A

1

T

2ol A

44

s34

BK

IS easies

& o
=

19

o

fLE

2204 bgH ol &

1

2]
1l

-

H

el
M

sales@chinatungsten.com

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FRAEX IR A S CTIAQCD-MA-E/P 2024 fig

www.ctia.com.cn


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

10.

7] 28 A

H718 A : 8 874 FA(): =3 GB 5085 T A fal #HE 7]F) o
A . "Hzdl, yA, FElE ey g8 e
ALgste] A8t Aol FHULh

EZA =#H7]  2AAGT A EgedY H)E dx A uhE

1. v ZR
. £ ER 9= ohH 59 24 a7 A gL,
e ETH AT AR & T ool WAGA BES F4 9 47) $H £RA
U A EE E EAA)E ASEHR
12. Al AR
e TIA| A : OSHA 93 &4l 3ET (29CFR1910.1200) % GHS & A&
4 g
o T3 A . el Fed o #el o B GB/T 26038-2010(%F =l g
EF)e FgUn
o 7]t : YA REACH 74S wh=n, ks Alasfol furh s AAdl=
Sug 3o 24 550 dasd gy
CTIAGROUPLTD 2l U g g+
COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
FRAEX R AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com

% 31 T # 99 I


https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

CTIAGROUPLTD
Tungsten Nickel Copper Alloy Introduction

1. Overview of Tungsten Nickel Copper Alloy

Tungsten nickel copper alloy is an alloy composed of tungsten with added nickel and copper, typically
in a nickel-to-copper ratio of 3:2. This alloy is non-ferromagnetic, exhibits relatively good electrical and
thermal conductivity, and is commonly used in specialized applications such as gyroscope rotors,
components for devices and instruments operating under magnetic fields, electrical contacts for high-
voltage switches, and electrodes for certain electrical machining processes.

2. Features of Tungsten Nickel Copper Alloy

High Density: Typically 16.5 - 18.75 g/cm?

High Thermal Conductivity: Approximately 5 times that of mold steel

Compared to tungsten-nickel-iron alloy, since copper does not have the sintering activation effect of
nickel and iron on tungsten, tungsten-nickel-copper alloy has a slightly lower sintered density, lower
strength and plasticity, and is generally not subjected to heat treatment or deformation processing.

3. Production Methods for Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy is typically produced using powder metallurgy. First, high-purity tungsten,
nickel, and copper powders are mixed in specific proportions, often using equipment like a ball mill to
achieve uniform mixing. The mixture is then pressed into shape, commonly using cold isostatic pressing
technology under a specific pressure to form a green compact. Subsequently, sintering is performed,
generally in a hydrogen protective atmosphere, using a two-step sintering process to address collapse
and deformation issues caused by liquid-phase sintering, ensuring the product's density.

4. Applications of Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy, with its high density and excellent thermal and electrical conductivity, has
a wide range of applications. In the aerospace sector, it can be utilized to manufacture components such
as rocket engine nozzles and gas rudders. In the medical field, due to its strong radiation absorption
capability and non-magnetic properties, it is suitable for radiation shielding in magnetic resonance
imaging rooms. Additionally, it can serve as a counterweight material for precision instruments.

5. Purchasing Information
Email: sales@chinatungsten.com; Phone: +86 592 5129595; 592 5129696
Website: www.tungsten-alloy.com

CTIA GROUP LTD tungsten nickel copper alloy
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CTIAGROUPLTD
Tungsten Nickel Copper Alloy Introduction

1. Overview of Tungsten Nickel Copper Alloy

Tungsten nickel copper alloy is an alloy composed of tungsten with added nickel and copper, typically
in a nickel-to-copper ratio of 3:2. This alloy is non-ferromagnetic, exhibits relatively good electrical and
thermal conductivity, and is commonly used in specialized applications such as gyroscope rotors,
components for devices and instruments operating under magnetic fields, electrical contacts for high-
voltage switches, and electrodes for certain electrical machining processes.

2. Features of Tungsten Nickel Copper Alloy

High Density: Typically 16.5 - 18.75 g/cm?

High Thermal Conductivity: Approximately 5 times that of mold steel

Compared to tungsten-nickel-iron alloy, since copper does not have the sintering activation effect of
nickel and iron on tungsten, tungsten-nickel-copper alloy has a slightly lower sintered density, lower
strength and plasticity, and is generally not subjected to heat treatment or deformation processing.

3. Production Methods for Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy is typically produced using powder metallurgy. First, high-purity tungsten,
nickel, and copper powders are mixed in specific proportions, often using equipment like a ball mill to
achieve uniform mixing. The mixture is then pressed into shape, commonly using cold isostatic pressing
technology under a specific pressure to form a green compact. Subsequently, sintering is performed,
generally in a hydrogen protective atmosphere, using a two-step sintering process to address collapse
and deformation issues caused by liquid-phase sintering, ensuring the product's density.

4. Applications of Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy, with its high density and excellent thermal and electrical conductivity, has
a wide range of applications. In the aerospace sector, it can be utilized to manufacture components such
as rocket engine nozzles and gas rudders. In the medical field, due to its strong radiation absorption
capability and non-magnetic properties, it is suitable for radiation shielding in magnetic resonance
imaging rooms. Additionally, it can serve as a counterweight material for precision instruments.

5. Purchasing Information
Email: sales@chinatungsten.com; Phone: +86 592 5129595; 592 5129696
Website: www.tungsten-alloy.com

CTIA GROUP LTD tungsten nickel copper alloy
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CTIAGROUPLTD
Tungsten Nickel Copper Alloy Introduction

1. Overview of Tungsten Nickel Copper Alloy

Tungsten nickel copper alloy is an alloy composed of tungsten with added nickel and copper, typically
in a nickel-to-copper ratio of 3:2. This alloy is non-ferromagnetic, exhibits relatively good electrical and
thermal conductivity, and is commonly used in specialized applications such as gyroscope rotors,
components for devices and instruments operating under magnetic fields, electrical contacts for high-
voltage switches, and electrodes for certain electrical machining processes.

2. Features of Tungsten Nickel Copper Alloy

High Density: Typically 16.5 - 18.75 g/cm?

High Thermal Conductivity: Approximately 5 times that of mold steel

Compared to tungsten-nickel-iron alloy, since copper does not have the sintering activation effect of
nickel and iron on tungsten, tungsten-nickel-copper alloy has a slightly lower sintered density, lower
strength and plasticity, and is generally not subjected to heat treatment or deformation processing.

3. Production Methods for Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy is typically produced using powder metallurgy. First, high-purity tungsten,
nickel, and copper powders are mixed in specific proportions, often using equipment like a ball mill to
achieve uniform mixing. The mixture is then pressed into shape, commonly using cold isostatic pressing
technology under a specific pressure to form a green compact. Subsequently, sintering is performed,
generally in a hydrogen protective atmosphere, using a two-step sintering process to address collapse
and deformation issues caused by liquid-phase sintering, ensuring the product's density.

4. Applications of Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy, with its high density and excellent thermal and electrical conductivity, has
a wide range of applications. In the aerospace sector, it can be utilized to manufacture components such
as rocket engine nozzles and gas rudders. In the medical field, due to its strong radiation absorption
capability and non-magnetic properties, it is suitable for radiation shielding in magnetic resonance
imaging rooms. Additionally, it can serve as a counterweight material for precision instruments.

5. Purchasing Information
Email: sales@chinatungsten.com; Phone: +86 592 5129595; 592 5129696
Website: www.tungsten-alloy.com

CTIA GROUP LTD tungsten nickel copper alloy
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CTIAGROUPLTD
Tungsten Nickel Copper Alloy Introduction

1. Overview of Tungsten Nickel Copper Alloy

Tungsten nickel copper alloy is an alloy composed of tungsten with added nickel and copper, typically
in a nickel-to-copper ratio of 3:2. This alloy is non-ferromagnetic, exhibits relatively good electrical and
thermal conductivity, and is commonly used in specialized applications such as gyroscope rotors,
components for devices and instruments operating under magnetic fields, electrical contacts for high-
voltage switches, and electrodes for certain electrical machining processes.

2. Features of Tungsten Nickel Copper Alloy

High Density: Typically 16.5 - 18.75 g/cm?

High Thermal Conductivity: Approximately 5 times that of mold steel

Compared to tungsten-nickel-iron alloy, since copper does not have the sintering activation effect of
nickel and iron on tungsten, tungsten-nickel-copper alloy has a slightly lower sintered density, lower
strength and plasticity, and is generally not subjected to heat treatment or deformation processing.

3. Production Methods for Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy is typically produced using powder metallurgy. First, high-purity tungsten,
nickel, and copper powders are mixed in specific proportions, often using equipment like a ball mill to
achieve uniform mixing. The mixture is then pressed into shape, commonly using cold isostatic pressing
technology under a specific pressure to form a green compact. Subsequently, sintering is performed,
generally in a hydrogen protective atmosphere, using a two-step sintering process to address collapse
and deformation issues caused by liquid-phase sintering, ensuring the product's density.

4. Applications of Tungsten Nickel Copper Alloy

Tungsten-nickel-copper alloy, with its high density and excellent thermal and electrical conductivity, has
a wide range of applications. In the aerospace sector, it can be utilized to manufacture components such
as rocket engine nozzles and gas rudders. In the medical field, due to its strong radiation absorption
capability and non-magnetic properties, it is suitable for radiation shielding in magnetic resonance
imaging rooms. Additionally, it can serve as a counterweight material for precision instruments.

5. Purchasing Information
Email: sales@chinatungsten.com; Phone: +86 592 5129595; 592 5129696
Website: www.tungsten-alloy.com

CTIA GROUP LTD tungsten nickel copper alloy
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