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CTIAGROUPLTD
Tungsten Nickel Iron Alloy Introduction

1. Overview of Tungsten Nickel Iron Alloy

Tungsten-nickel-iron alloy is a high-density material with tungsten as the primary component and nickel
and iron added as binder phases. Known for its excellent physical and chemical properties, it is widely
used in aerospace, military, medical, nuclear industries, and civilian fields. CTIA GROUP LTD offers
tungsten-nickel-iron alloy products, including alloy rods, counterweights, radiation shields, and phone
vibrators, tailored for various applications.

2. Features of Tungsten Nickel Iron Alloy

High Density: Typically ranges from 16.5 to 18.75 g/cm3.

High Strength: Tensile strength ranges from 700 to 1000 MPa.

Other Characteristics: Exhibits strong radiation absorption, high thermal conductivity, low thermal
expansion coefficient, good electrical conductivity, plasticity, weldability, and processability.

3. Tungsten-Nickel-Iron Alloy Grades

Grade Class1 | Class 1 Class 2 Class 2 Class 3 Class 3 Class 4
Composition 90w 91W 92w 93W 95w 96W 97TW
(%) 7Ni3Fe | 6Ni3Fe | 5Ni3Fe | 4Ni3Fe | 3Ni2Fe | 3NilFe | 2NilFe
Density (g/cm¥ | 17.1 17.25 17.50 17.60 18.10 18.30 18.50
Heat Treatment | Sintering | Sintering | Sintering | Sintering | Sintering | Sintering | Sintering
Tensile Strength 900~1000 900~1100 920~1100

(PSI)

Elongation (%) | 18~29 17~27 16~26 16~24 10~22 8~20 6~13
Hardness (HRC) | 24~28 25~29 25~29 26~30 27~32 28~34 28~36

4. Production Methods for Tungsten Nickel Iron Alloy

The powder metallurgy process involves first mixing tungsten powder, nickel powder, and iron powder;
then ball milling and sieving; followed by shaping the mixed powder into blanks using hot pressing, hot
isostatic pressing, or vacuum sintering techniques; and finally improving the alloy” s microstructure and
properties through heat treatments such as annealing or quenching.

4. Applications of Tungsten Nickel Iron Alloy

In the medical field, tungsten-nickel-iron alloy serves as radiation shields, radiation source containers,
collimators, isotope containers, and syringe shields. In scientific research, tungsten alloy is used as heat
sinks and for oil drilling and mineral resource exploration.

5. Purchasing Information
Email: sales@chinatungsten.com; Phone: +86 592 5129595; 592 5129696
Website: www.tungsten-alloy.com
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CTIAGROUPLTD
Tungsten Nickel Iron Alloy Introduction

1. Overview of Tungsten Nickel Iron Alloy

Tungsten-nickel-iron alloy is a high-density material with tungsten as the primary component and nickel
and iron added as binder phases. Known for its excellent physical and chemical properties, it is widely
used in aerospace, military, medical, nuclear industries, and civilian fields. CTIA GROUP LTD offers
tungsten-nickel-iron alloy products, including alloy rods, counterweights, radiation shields, and phone
vibrators, tailored for various applications.

2. Features of Tungsten Nickel Iron Alloy

High Density: Typically ranges from 16.5 to 18.75 g/cm3.

High Strength: Tensile strength ranges from 700 to 1000 MPa.

Other Characteristics: Exhibits strong radiation absorption, high thermal conductivity, low thermal
expansion coefficient, good electrical conductivity, plasticity, weldability, and processability.

3. Tungsten-Nickel-Iron Alloy Grades

Grade Class1 | Class 1 Class 2 Class 2 Class 3 Class 3 Class 4
Composition 90w 91W 92w 93W 95w 96W 97TW
(%) 7Ni3Fe | 6Ni3Fe | 5Ni3Fe | 4Ni3Fe | 3Ni2Fe | 3NilFe | 2NilFe
Density (g/cm¥ | 17.1 17.25 17.50 17.60 18.10 18.30 18.50
Heat Treatment | Sintering | Sintering | Sintering | Sintering | Sintering | Sintering | Sintering
Tensile Strength 900~1000 900~1100 920~1100

(PSI)

Elongation (%) | 18~29 17~27 16~26 16~24 10~22 8~20 6~13
Hardness (HRC) | 24~28 25~29 25~29 26~30 27~32 28~34 28~36

4. Production Methods for Tungsten Nickel Iron Alloy

The powder metallurgy process involves first mixing tungsten powder, nickel powder, and iron powder;
then ball milling and sieving; followed by shaping the mixed powder into blanks using hot pressing, hot
isostatic pressing, or vacuum sintering techniques; and finally improving the alloy” s microstructure and
properties through heat treatments such as annealing or quenching.

4. Applications of Tungsten Nickel Iron Alloy

In the medical field, tungsten-nickel-iron alloy serves as radiation shields, radiation source containers,
collimators, isotope containers, and syringe shields. In scientific research, tungsten alloy is used as heat
sinks and for oil drilling and mineral resource exploration.

5. Purchasing Information
Email: sales@chinatungsten.com; Phone: +86 592 5129595; 592 5129696
Website: www.tungsten-alloy.com
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ML TWET. BRHDo&ETE. 3—7 4 > 7 OFBEEBI < 1212 MO LT % EE W
WOVERD Y & ¥,

WEEEE (PVD ) : PVDI. HEBRETERE/I vt Iy /MBI e B LT Ay &Y
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T BH5IET. BERMCHES1-53 270 08B ( TIN . CN . DLC & &) #HEREL
3. PVD 7' ot Ak, 300~500C. ELZFE 103-10Pa T. MEREIER] 13 Il CEIiFan &

. TIN 3—7 4 > 7 OFEREEIE 20002500 HV (23 L T EEFENE A3 KHEw i - L . O
FHOGPYH TEORHCIHEL TwET. DLC (KA YXYEYRIA 7 Hh—HY) Ia—F 4~
7d . BEEZEBEAMEL (01-0.2). EMHCEN T 220, EREEROFEEIITSCEL T

¥F3. PVDa—7 4 7 EEENIHBEOTT A, NMHT A PO <. Sk ED Hig
WLTWLET,

b #EE (CVD ): CVD i, EREEFIHL TEEEREI 5~10 3/ nyDESDL
Z3Iv73—74>7 (WCXRALO:ZE) #HEMS € & 9. WHIEALE 800~1000°CT .\ K
RErE 7= LOREMEE SCFHRP U T 2 BB H 0 & 3. HEFEKRH & 2~4
Rl T4 . CVD a—7 4 > 7 GHEFCm©E (WC 2—7 1 > 7 & 1500~2000 HV (23
2IERDHY &) EMAMEHL TV By MIEFHELZORETMHC LEASMC#EL
TOET. L. BRAHEEEE~ MY v 2 2DOWMAIGE CHE L 52 2Rtk d 0
REx LT 210X ZOBROBE (7 =— ) > 7 % &) NURETT,

B W (TR~ aE) & mRORFEEL T T Iy 7 £ E &K (WC-Co
REECNIZEELE) e AERMIEHL, B350~200 3 70>0Da—7 14 v/ E@%IE
L &3 \HE T VT &2ENY) 7 LAORE R TITON E T I a—7 « > 7 & EERE
PR EEMECERLTE 0. TEMMERSMCEFRRECE 227 X2—7 24 MCHE
LTWE A, a—F 1 > 7 HEEMEG (B 95%) F20 . 5T T OB T X0 L H 230
B ndBGEhdbn 7.

TorAEEET TV r—y a3y

RHWUH B & a—7 4 Y 7 HKOBENWCIE ., 23—F 4 v 7 L EMOBETEE & AN
FWRT 272010, 70 € AT A —RDHS 2 EHABET T . REUEFT S BEE R
B E IR & > THAPRUNERET Z2UERD D 3. 23—7 1 > 7RI
HelERd sl BENRE (X7 7y Fiklia &) 6 & CHERME (v 7 — AHEE
) #ERTIVERDY 4. a—F7 4/ OESE, HIBCIHL CRELT 2 BERD

NET.BTE2EHEMNRET 2HREMEND V. BT & 2 &+ RN 6 & RENE
BBV ET. CNSOEMIE. R 7 AT v =y r LGSO HRIERE % Rigc i Es ¢ £ L
oo BlIZIENI-PERAD > ET—T 4 > 7 IFETEH V> X—7 =4 bOfifEM %ML
S€EF.PVDTIN 3—7 4 > 7 &, EHMHHO 3 7 O EFEME% 17 &8¢ £ 3. CVDWC
I—7 4 7 & EmiROMTFEHBLOMWMRELRMEL &3 ROUHBS L2 —7 4 > 7
BT & #YNCIBIRL . HiE T 22 T XY 7 A7y =y T vEkEEd . ERETEMERELH
BEM WIS LN TEET.
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BAE RV ITATFY =y - HESOMEEHR L BRH

41 BV I AT v-= v 7 V-REEDHEBI

R J AT v =y v - Sbsld . 2 OMRESIETHE. B BERL O TOR L WE
PEEdilite 2 2Rl T 3 DEBEL AT v 7T ¥ . MBI EHEEHO TS TH
v BEOEAR E MATEE A RET R 2 L TLW 3 nE I hERGET 52 L2 HINE
LTWw&d. R¥I AT Y - =y 7iv - RESORME CEBE. . WEMEae) . x>
J AT v (86%~95%). = v 7L (5%~10%). # (2% ~5%) OIEMLEIE L Zh 5 D
A D1 BIEEIRAEL & 4. L2 o T AL G B & A& s . 880 %E
PEEEREAVE S TR T 2 2O AT R A AT v 77T 9. LUF T AL GRIER 7 12 & i
SHTEHRTIC DO THFEL <EAL & 9.

4.1.1 thZRAH Rk ik

Ry T AT Y. =y v, $k ZOMOMETTROEAEEZNEL . HEEMM (90W-7Ni-3Fe
&) B LUIESM (ASTMB777 2 &) WHEGL TwWa I L 2R T 20 S &
To MG . FRS EWENLY) (FRE. KK MELE) 2@il T 2201, mOKEE
ERWIERERRD s & §. — I S 0 2 0B A UTOL 00 H 0 &
ER

X #8088 ( XRF)

HOt X AR obikid . X 2 e WE O MBEAEH & D < sk & L CIALKFHE R T
ET. &AVI AT v-—y rv-SkEERCET AL F-XEERFT 2 & ABRREO R
XTI AN F—FRRL . AHOBFEBFAEen T AL F—HBECRIEY £9.
D&, JRFREARLELERECH O 3. INMEOBRFIE . WO RTFHAZT Eile KR
CHl & 4. COBRET., JFEFE R (IR X4 DT AL F—%&80UHL £ 7.
HAREMEORFHEZ > T d o, B S 2L ERFED = 2L F—¢
BREF->-THET. CNADHEDFO T AV F—e5E 2t T3 & T A&PCHE
TRANROMMBEE ZORHEREZRECEET.

XREHMHIE RY T AT -2y 7 V-BREEDHIC B TRELFmER > TR ET. 58
BRI ATy, =y v, B EDFETRERBCHBTE &5 WE. o 1~
Salbmhsruid, FETRCBT 34> 54 v MEEHCIFFRCEL Twi 4. M8
OHMERCET 2R L)V =% 74— Ny 72t c& 20, EEALHFE 7T oL R
NIA—REHBLP T <40 &3 MIHRECEL Tid. XRF & 0.01%WiEF 22 &N T
EL B EALDEEMBRD =——X 20T O +HTT. BlZE. K> T A7 v-=v 7 -k
Ea e R L THROROBEMMES & Wi+ 2554 XRF 4 EETROGH B EE £ L T
WENED pEIEMCHREL . B0 ZELEHRTCE E . Y7 vl E LT,
XRF Cld > 7 WREIE —EOFHEEALETH Y. KEM S Ra < 1.6um (HFEE T 2 BEA
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HVFF., ChiE. BEAMMCZ > T3 E X AFOBELE RINAEMEC 20 . BEsERD
WBECHELEZ 20 6MEAH 220 T BB & 0 XA > 7OV RENCH I
LU B S 2goe Ul 5 > 7 VNSO iRl 2 & O IEREIC RS 2 £ 5040 &7,

BB OB AL R2E XRF CWEANAY PNV RERFT 227 by 7RMe 2L OMBEND Y £
To Ny BNV FES TG R CEN . G iy T v EBETCE £, Ky —
S E—AXREEENDEIENAMEL Y > 7 VD THACEL TuEd. 727 by 7R
FertidE . REE e wEMEAR S £ 0 B R e Rt T & EBERETOY V7
WO A AR MEEIHCEL Ch i 9. B0 »hb s 3 BIEE LRG3 T,
EAR ke Z T NETHONITEIETC&E 2720 XRF HfOW k% 8 50 REL T &
ER

(REXPKRZELZE) OMBEREMEOEVCIRFBD Y £7. Chik. BECKERL EDBIT
RORME X Bz a v F—ARuid, 7o 2F e BRE /A XDOEEL2ZTRd L. &
foo TN 5 DHOGTBEA IV 20, SARZ LUK T 22 AL VD TT . &
MERY T AT V- TI-BREEE T T 2B MR D IRE R R ALY % 1B e
T RMEND 254 XRFEHT Tl B £z €4 WATREMEDS & 0 o & 0 &K % il o 4
TENBEC LD £7.

FREERT 7 X~ RTFFESEE (ICP-AES)

BELEL T S5 X 2 5L (ICP-AES) & 75 X =il & 2 73 EE A X2 b
HOs, TERAREME T 3ONMETT. RV A7 v-2 v 7 V-8B 0T 2545,
FFRB AR S 2 BELA DY F 5. DF 0. el 2 BMEBCIEML 4. e
v s 2RIEBEBRIE . MR & 2 G HEROBAERTT. COLEOHNE . 80L& iR
FAAVEEHRL, BT 72X P O T 34900 T32ETT,

BB O > 7 WVIERIEEAY AT L8N L CTHEEE 7 SAICBAS N E T . FE
HGE7 A BAEER I AVEF— A YK I XA GEEIaA V) N L TT 5= b
—FUEHETRIETEMINE T ROL D LHIEEL TB0 ., mlROFMEER>TwE§
(K DIRJEIE 6000~8000K WL & ). > 7 VIERIE 7T A2 IC NS &, Bk KT,
B T A Ao a0 7 o 2488 ET. BRa 3 TEORTIE RA 5T 0L F—YENHE
HWEF-o T2 D, 73X DERE T T . JR T OIFE T E T 2L F —HBA7#0E I
o7 LET. CNSDBEBTHEI AT AL SR AV F B RBEIC. ZThT
NOFHERED 2X 2 b v &L & ¥,

ICP-AES ld. RY 7 AT ¥-Zy X W-BEETOFELE (XY 7 A7, =y v, 8 &
S OREALY) (BRFEP Y >4 E) Cxl TaLWEE2A L. MR E ppm L ~xov (B
AO—) WIEL & . Chid. E&Fom» THEOAMY TRERINTE 32 L #EKL .
MEAMY N E ORI REF T HEEMAT 2 LCEFCEETY. RV I AT Y-=v 7
WA SO EMEC KT 20HEE £ ) A0 E LA T 2546, ICP-AES k&4
DFEB L) > D ppm L NV & EFECHIET 22 &NTE. MM ETNEEDOMEFEE & 5
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WIS 2007 — & #2444t L £ 7.

LA L+ ICP-AES O > 7 )WVil#l 7 o A& WG HE IR 23 e v 0 & §70 > 77 )L L IR
WO L B L VARG RIET 2200 G ERRRCHRT 20ERD Y £ 5.
W MRS Y 7TV EBRBRCBHRL ET. COT 0L ATE Y Y T IVBRECHERT 22
EEBRALT 2 & T, HBREEORMALN) &4, 4> T ViAll7 o A&k GBEE. H 3

TR e IR0 &£ 4. DHER TR 2 &0 ICP-AES i %€ 7 ¢ 212 147 3060

D) . XRE OFGESr& D RN EL 20 4., LAL. MEAFYOMTICE T 2
FUREDF| S & OV ICP-AES 1. & DHRE & A = > FRIFO W EEF X 2 @0 B4
DHDZEBFEMFTICE T, KREL TR LI HIETT.

7 o —EEEME (GD-MS)

7 u—NEEEMTE (GD-MS) & SR D 2 Hr. FremstfEx >y 7 27 v-=
v V- BE S (R 99.99%4lE & > 7 A7 > & &) OHBMHICHEL 24 > NN
ficd. ZOMEFRHLE 7 o —BERHRCHE IO THWETARET VT > # A% 2 DD HARH
WHREL. MEEEZML C7 VI Y HREAFHTEIETTu—T X< &ML &
T, COMBET. NG E L BRI AT v-= v 7 V-8E8Y > 7L () OXEWC H
BIETUE. 75 AFOT7 VT A F Y ESTARYy RY YT SN, T IWERN»S T T
X v SR ERIBEL £ 4.

ANy RENFREEFE T IR ~vh TS s A A vban, EA A 5#BEL 3. 2h s
DIEA F VI EESHEHCEANS L, BERMAL (M) wHEIOWTHE - s h 4. T

RS- THTORBEN Rz 2120 HEANEINTERL 2 ECES E— 7 HERS 0
4. INSDFERE—/ENMIT LT AEPCREINBNROEBMERFET & 2120
T FEUEDSHETLRE T, SUROTHEE ppb (10 7D 1) L XL X TOK
HIRA CIEfEC T £ 5,

GD-MS Tik. EAic BT, Bz Foe a7 oy ZRCHFHAKT 2NERDH Y £4. I
E. 70— E 7o ARCRBERI A7 VT YA+ 210 d > TH—IC ARy &Y 7 Eh,
DHTEEROREME E o 2720 T o TR AT 10~20 5 T3. XRF & D 4 K< 40 &
T O EIGER T T 2 SRR & mAEM RO i B 2 HEMEEET L. C
Do TR T AR T T .

GD-MS $Ex . FWHINKAEMS & B MaE &0 ET 4 £ O FEHME T 5 mkEE
oo WERMEMTT. LAl SERETEBEO TR AR TE 220, JE
ARG, BT FH REEEL E B TROAESHMENRD SN EZNA T KT 7Y 75—
3BTRS AT & ¥ PEARRLE T REI P EET N RDOHRECEE %
5220%Bi <o EHENZR YT AT -2y 7 VAR TEOLATEARD &
n&d. GD-MS &+ &+ ppb L XV OARGY)TCE # IEMEC A U MR O 5B 232 5k
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BUEO R L WL L TwWa & AREIL 9.

W GRRSHT)

st QR & AehoxR e WIS € FIF L ToEk - @809 2 b i 4 73

MHETT. RY T AT>Y - =v 7w - SkEEE2NMT25E. X7 A7 FHEOHE
WIEEEE, v 7 VB S UOBEEEOHIECEMEEN L CHusNEF T, BEEEIC L 32K
YIATVEREOREEAGICEST L. FTAEEY Y7V EEHOMFERISE T XS
27y ERBEONEMOL TS ¢ £ 3. 2 DB, A, Wik, L. FEL& LB O
HaEe EMCHlEL . s e & CBET 2 hEERIBERCE SO TEETDOR Y7
AT VEHEEFELET. v 7 v B L USEAREOMRE I & WL THARE DR
WMeHOTH Y7 VBEBRFO = T VA A > BEOBA 4> EMFERIESE & . FEEN
FHWTH LT, HESNLBERBOBBECEIHNT=y 7 VL UVBRETHAEEFTHEL
7.

COWFESNEEREAE . FEEGEY 01% Rz s Ed. 2D, EERED
RIESHRHE AN 2 56 % £ EMa EHEDOREA MRS T RE 8 © T K& 4 i Hf
HEALET. RV 7 AT ¥-= v FL-BESOEESE £ H 2 AER T 23548 . EBETROD
EHEEMD CEBCHET 2BEND D & 4. O MEG  EESR ORI & FiEME
rHRT 20 DEHEEOFHOT — KK — b 2RIHIEL £ 7.

Lo L D ITEE BAE T EMTO T B G AL 2K R ¥ L & B 4 8%
WEEL ET. 007 02 A8 BRONERIGA T v 7" & ik % G 5&AF O il 238
ENETH T IVORATNE D S REEHEROFE T &R T v 72 HECHRET 2081 H
DL ZITHVETT—DFRELP T LN LT, /o COHEERHEA L0 W& 5%
TI20HEER»r»2 8D ET. Shid. DIEEROEHM £ MRS 32012,
G780 € AP ROS N T 20 T M E 52 20 ERH B2 TT .
e 2 BEE L BRI ATV EHERRET 256, ILROTEK. Tk, 6 & OO
FAT v 7RRET T2 ETCROERAL220 &3, WEALMAYMOBEC B LT LM
BEHIMTHWZ L —EDRABD Y £ +. AETOMEBEALAMOSHREEMD TRV 2o,
WEERIGIR RS T IR H 0 FERD WL T I BRI T 2 2 & AN
HTT. 200 FHKCE O T HUEAY OB NR EREEEZ R LS € 272912, ICP-
AES 2 ¥ D& O ERE 2 ks laBbE 2 ENBEHVLETYT. £9. ICP-AES THE

A& Fhitrt - EEA L. 2 O EIETER P 2 ERECIRET 22 & Ty R~

TAT v-=y T V-GSO E REP DR T 2 N TEE T,

BCHEORA Y b AR R FRCEC T e A RN a0 ERH D £ 1. B4
T FHEA 7 X— 724 FTCREAY T AT v EHEEOREND5%E KD 51 £ 4.
CHUE XRF THIGT & & 30 —J7 R SRIERGE & C & A4 O s 2 EEL 2Kk o 5
N27%. ICP-AES & 121& GD-MS pMER & £ . sBATic v > 7 W RENEHRTH 5 2 &
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FHERL . 5B & 24 RANOHELRIEL TL 230, ABRE R HERE & RL .
IRZED2% % A 25 EME /2137 0 AR A—R 2T 20 ERH D T,

4.1.2 ARG T

MAMEE IS . Ry 7 AT -2y 7 L -BE SO NI Mo, KMzl 220
Musn., Znsid &4 0MINEE (555 800~1000MPa 7 £ ). i k. % FE (>99%)
CHERELET. YT AT V-2 7 V-SAEOMANMEISE L. BY., 8> 7 A7 VAT T
MREIhTwEST., v kv by 222051, 2. KAt s s 3£ %
DHTHANT CHAE S 2L ERH 0 &7,

&R AR T SJRAMIENER G . AL OMAINIE A BR T 2ol 3. W
G EH s Ac T 31k > 7 &Pl W (Ra<0.1 pm ). b2 v 7> 7 (IR
TR —IWIHERGE) CTy F o7 $30ERGNET. COMMTICED, KT AT v RiT
DHA X ETIR CGEFE G ZEFRVE2EZME). 8L F=y 7k~ b vy 7 2D 5D
—MEERET & £ 9. 5514 100~1000 5 T XfL. NED. KA BR L £ DRI R T &
T, Pl JILED 1 %52 2 EHEENMUTNT 208 MEAH 0 Bidh~ o v 2 O HRiEN
BLE 5D & . BT RESEE T, MG oRuE 4 ML Tw & .

AEEMETHEMEE (SEM) & T 2 v ¥ —7rHisr 6k (EDS): SEM I &> 7 A7 v hif& =
y 7vEk~ b Yy 7 MO FEHAE RTINS R 2 R B T B 12 o O mfR R O
PR IE AR (FK 10,000 5D #4240 &£ +. EDS L #la &b T FTH & 1240 K
I EEITL. Ry T AT, =y 7 v, BONMOY e Nk (BREPRELE)

DPELE % M T & 9. SEM-EDS 20 #r:f] ik 3060 73 T 4> 7V IE B E 6 & OB 3

ZVERHD EF. COFETHE = 7 vk~ MY v 2 RO — %0 Ai% £ BEOET
WONBA MDD 2D MIT e NTEDOMEFFETE &£ F.

X &R E4r (XRD): XRD (&« fdBl D X &R A& —> 2042 2 L2 & 0, sk, Al
Wy BEURBREZRELET. RV T AT v-=y T IW-#HBELETE XRDIZE DRV T AT >
DRI (BCC) fiEe = v rv-#k~ bV v 2 ZDTHLAL )T (FCO) W&z R L . BE %
(R mAY 2 ) OFEERETE £9. SR 1~2 M. kg PHEA %
%2 & CHIEST ZLERD D 4. XRD & B RREAE 7 0 v 2 A ARSI d
e RREC S 28ERTaE) 2iMiv a0 ffllTE £7.

AR MBS (TEM): TEM &, X> 7 X7 v hife =y 7uvik~ b v 7 X[HO R
AL NI E ST B2 D+ A — VLT O fiRFE D ARG SR 2 R AL £ 7.
TEM > 7 wig A 4>y = 7ECERT 2 B8R H 0 . JE S 1 100nm Al 3B REfi] &
2~4 T3 . TEM & TENTHY (Ni-Fe WEW & £ kR RIF T EOMHTICEL
T FreEtR7 7 ) r—y ay (FHAMPH I 7 2E) KL T Ed. Rk, >
TIWVNERPEH T I A MBEO I ETT SO FRA > b EH: WERES Tt 5480
M ERENCEH T 220 HEOTFLE2 AR E 2 BERD D £ 3. L. &EAl
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ARTHTNEE & SEM & v TRILE L R0 & I L . XRD & TEM # H ©» CHIfEIE &
SRR L 9. aERTIE. 27 A7 VRFE (10~50 3 2 >), = b
Yy 7 ZAO¥ =M (RZE<5%). B & URILEK (<1%) 2HRT 2LERH D & 4. R (KL
1% E 1 ENED R ED) BRO» - 1258 BRI O £ 12 Bidh 5 A — & (BEESEE
% 1450~1550°Cic bif 2 % &) # MM T 2080 H Y & 4. WAREHTC 0. 8> 7
AT V- TV MEFEHHA Yy X—7 24 M EEHY— L FEL G O
Resifb g iil- T o ENTEET.

42 Ry A7 v =y 7 viEEad o

PERERBEE . RV P AT Y=y T V-HAEED REEHC B O TEELHTH 0 FLESTH -
HH, BRELEODFICE T 2mMEREL 2L TW L E I e AT 2 20 &
NEd. BT AT v-=y 7 V-BEE ORI . BEMIEE GRIZ. BItE 2 &), 3Rt
GAZERIREL. BVR B R 2 &), BRI (BXEER, X2 BnEEnsd. n
5OREE . B, SR, FREEUBRECB U 2580 BEEREL £ 1. M
D 2R E 2L T, AEOFEEME. —H M. 8 & OREHERE (ASTM B777 2 £) ~
DMEPL A FERCT & & 9. LU T MM PERE SR . B s alBE . BN PERE SR O 7k &
FELEA Y MCOWTEEL SBIHL 27,

4.2.1 MR ERBR

BB . R AT vy =y r WvBkEE O PIVE. BERE. M EEREVE £ ST L . =
TR B 2R E R T 2 v SN FT. —RINA XY AT Y=y 7 LG
4 (90W-7Ni-3Fe % &) D 5|5R58F (& 800~1000MPa. ) i& 10~20%. & v # — AMfF & 250
~400HV T ¢ . —MRINCAEH & 1 2 BRSO LR O ) T 9,

BloREREE: IR . ASTM E8 4 & DFMICHERLL . A& D5 TRIRE . MRTRE. Uz
HET 2o ffHEN & 7. By > 7OV E S sREE A (FfEE. 14 X 95 mmx25 mm
rEY ML SN, FHReRBg s 1L T 05~2mm/ D5 REE CiB s n & 4. sBRE
EIEHE =R (20~25°C) T A MIFFHHEE Y I 2L — T 2 20 EiR g RaE (500
~800°C7% &) b EITT& &4, ABEER,» 6. 5l9REE (HIZ 800~1000 MPa) & ffitf (H
HE10%~20%) 4R 2 LENDH D £ 9. 5% F A 2 MEE . AR & 7214 Bigh KK
ERL CORAREMERND O £ 5.

PSRBT B¢, JE% . ASTM E92 WHEHLL 72 & v # — AHHE (HV) Bt & 7213 7
Y 2OV (HB) ilia v T, GE&0BHMIiR 125 MEL £ 9. £y 72— RAEERET
. XA v EY FETEMHL. 5~10kgf O HE % 12 T 10~15 BHMAFEL . FRO K & &
FREL &4, RO LEEMEIE. X7 27 EHECIELC T 250~400HV T3 (f: 95W-
4Ni-1Fe (& 350~400HV (T 2 2 &b ) & ). WML FES 24 > 7))L (Ra<0.2
pum ) THEIT ZLERD O HRO-EHHEEMR T 201 Dal ey 5 hERBL TF
BT 20ENH 0 & . B EEME . A — 2 MANEE £ 2 e N EVOFE 2R
LTW2AHREMAD D &£ 7.
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BRI MR HRYMERABG . ERBAE N B 3 5SOENE2E T 2 oo S
n&d.ASTME23 WHEHLL \ ¥ v v E— BB X 123 74V MERHBEE L £
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CTIAGROUPLTD
Tungsten Nickel Iron Alloy Introduction

1. Overview of Tungsten Nickel Iron Alloy

Tungsten-nickel-iron alloy is a high-density material with tungsten as the primary component and nickel
and iron added as binder phases. Known for its excellent physical and chemical properties, it is widely
used in aerospace, military, medical, nuclear industries, and civilian fields. CTIA GROUP LTD offers
tungsten-nickel-iron alloy products, including alloy rods, counterweights, radiation shields, and phone
vibrators, tailored for various applications.

2. Features of Tungsten Nickel Iron Alloy

High Density: Typically ranges from 16.5 to 18.75 g/cm3.

High Strength: Tensile strength ranges from 700 to 1000 MPa.

Other Characteristics: Exhibits strong radiation absorption, high thermal conductivity, low thermal
expansion coefficient, good electrical conductivity, plasticity, weldability, and processability.

3. Tungsten-Nickel-Iron Alloy Grades

Grade Class1 | Class 1 Class 2 Class 2 Class 3 Class 3 Class 4
Composition 90w 91W 92w 93W 95w 96W 97TW
(%) 7Ni3Fe | 6Ni3Fe | 5Ni3Fe | 4Ni3Fe | 3Ni2Fe | 3NilFe | 2NilFe
Density (g/cm¥ | 17.1 17.25 17.50 17.60 18.10 18.30 18.50
Heat Treatment | Sintering | Sintering | Sintering | Sintering | Sintering | Sintering | Sintering
Tensile Strength 900~1000 900~1100 920~1100

(PSI)

Elongation (%) | 18~29 17~27 16~26 16~24 10~22 8~20 6~13
Hardness (HRC) | 24~28 25~29 25~29 26~30 27~32 28~34 28~36

4. Production Methods for Tungsten Nickel Iron Alloy

The powder metallurgy process involves first mixing tungsten powder, nickel powder, and iron powder;
then ball milling and sieving; followed by shaping the mixed powder into blanks using hot pressing, hot
isostatic pressing, or vacuum sintering techniques; and finally improving the alloy” s microstructure and
properties through heat treatments such as annealing or quenching.

4. Applications of Tungsten Nickel Iron Alloy

In the medical field, tungsten-nickel-iron alloy serves as radiation shields, radiation source containers,
collimators, isotope containers, and syringe shields. In scientific research, tungsten alloy is used as heat
sinks and for oil drilling and mineral resource exploration.

5. Purchasing Information
Email: sales@chinatungsten.com; Phone: +86 592 5129595; 592 5129696
Website: www.tungsten-alloy.com
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CTIAGROUPLTD
Tungsten Nickel Iron Alloy Introduction

1. Overview of Tungsten Nickel Iron Alloy

Tungsten-nickel-iron alloy is a high-density material with tungsten as the primary component and nickel
and iron added as binder phases. Known for its excellent physical and chemical properties, it is widely
used in aerospace, military, medical, nuclear industries, and civilian fields. CTIA GROUP LTD offers
tungsten-nickel-iron alloy products, including alloy rods, counterweights, radiation shields, and phone
vibrators, tailored for various applications.

2. Features of Tungsten Nickel Iron Alloy

High Density: Typically ranges from 16.5 to 18.75 g/cm3.

High Strength: Tensile strength ranges from 700 to 1000 MPa.

Other Characteristics: Exhibits strong radiation absorption, high thermal conductivity, low thermal
expansion coefficient, good electrical conductivity, plasticity, weldability, and processability.

3. Tungsten-Nickel-Iron Alloy Grades

Grade Class1 | Class 1 Class 2 Class 2 Class 3 Class 3 Class 4
Composition 90w 91W 92w 93W 95w 96W 97TW
(%) 7Ni3Fe | 6Ni3Fe | 5Ni3Fe | 4Ni3Fe | 3Ni2Fe | 3NilFe | 2NilFe
Density (g/cm¥ | 17.1 17.25 17.50 17.60 18.10 18.30 18.50
Heat Treatment | Sintering | Sintering | Sintering | Sintering | Sintering | Sintering | Sintering
Tensile Strength 900~1000 900~1100 920~1100

(PSI)

Elongation (%) | 18~29 17~27 16~26 16~24 10~22 8~20 6~13
Hardness (HRC) | 24~28 25~29 25~29 26~30 27~32 28~34 28~36

4. Production Methods for Tungsten Nickel Iron Alloy

The powder metallurgy process involves first mixing tungsten powder, nickel powder, and iron powder;
then ball milling and sieving; followed by shaping the mixed powder into blanks using hot pressing, hot
isostatic pressing, or vacuum sintering techniques; and finally improving the alloy” s microstructure and
properties through heat treatments such as annealing or quenching.

4. Applications of Tungsten Nickel Iron Alloy

In the medical field, tungsten-nickel-iron alloy serves as radiation shields, radiation source containers,
collimators, isotope containers, and syringe shields. In scientific research, tungsten alloy is used as heat
sinks and for oil drilling and mineral resource exploration.

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