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Methods for chemical analysis of iron,steel and alloy

Determination of tungsten content

AARHERLE T Lk
OFATERRE.
(2) FALTEZE o -B M AR - — R e A L ik

$—8 TATERE

1 TERRSEREH

FIENETRFEATERRNESHE,
AHEBERATEEMN. SREEMHESSPHRVWE. WEEE.1.0026~22.00%,

2 HERR

A& RE R, 2R AL B RSRITE, MAF TSRS, 38 . I58E
A S ERIEBEREE R EEE, oy A = S LB R E .

FREHE HEEL RN =AM B TIEARRMER, 2R SH VIR ER)E . HH -2
HE ST B ULiEE MR EEE A = AR E . :

BALE = E A8 AR E A, 08 . W P4 B U B O BRI E AR IE 2 . BRER R AT
HE KRB A ERRE . B A=A R R P X B E A B, RS A = A4S
&,

3 WH

3.1 TKBRBRGN.

3.2 FH®R(pl.42 g/mL),

3.3 EFHER(1.15 g/mL),

3.4 #W®A+D.,

3.5 BEBRA+D,

3.6 #WERQA+6).

3.7 BBa+D.

3.8 &KA+D,

3.9 FETHERA2.5%): HERG. ORH, . JEEHEH.
310 FW 7B B 30 mL FATHEBG. DAKBEEZE 1L,EY,
311 BREBREBHRGY.

EREAEER1994-09-26 #& 1995-06-01 3%
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312 BEMBW KR 4 g RPN 8 g AL B TEERAKP . MA 8 mL E/K(p0.90 g/mL) fiK
B ZE 100 mL,iES. ‘

313 BEEFIVER B 25 mL SR (3. 12) FI/KHRE 100 mL, RS,

314 HELEE®RO.1%).

3.15 ByEKCREAW(0.1%).

3.16 B-ZFEErEMEW (2% FREL 2 g B-ZEBrEwk, BT 200 mL B4R+, A 50 mL 7K, % I BE B2
(3. S) R EL YR, UK (3. ) ZER BRI, LB A 4 mL BBR (3. 5), KM EZE 100 mL, BS.
317 B-ZEByEmkIE . B 5 mL B -Z kA (3. 16), F/KHBEE 100 mL,B4.

318 ZFAHBHEW W 1g FFHH BT 100 mL #uKH,B5.

319 FHAHBHEMK BE10mL FHAHBERG. 18, HKHEBEE 1L, MA 3 mL #B(p1.19
g/mL),jRB45],

3.20 EARBEEGON).

4 RIS ]
4.1 g
e 1 FRBURHE
#1
EHE,% | REER g
1.00~3. 00 5. 000~3. 000
>3.00~6. 00 3. 000~1. 500
>6.00~10. 00 ) 1. 500~1. 000
>10. 00~22. 00 1. 000

RHERUHEBFRPEREN 100 mg HE. MBEPHEE 1~ 250, AFEETERHABRFEERN
50 mgll B, SKEETEEN,TERBRSHRER. '
4.2 e
4.2.1 REHRRHE
4.2.1.1 HiRBEG. DET 400 mL B4R, 0 50 mL 2hE8 (3. 4) (REIMPEE M8, I B HE 0 248 i
FHER (3. ) BIRBEE WM, KR BEER. A 1~2 mL MR (3. 2) , BEREHER (EEEmiRe
MZERZHEBEFRLH 10 mL),
4.2.1.2 I 30 mL #HER(3. 4), MIPHEIRATEME . TN 130 mL K, In#iEsE 1 h, Z8 A 5 mL
FEUTIEWG. O, AT A 70~80CHRE 4 h FHESK. AWELBAKYEHEEBEKT
I8, F SR PR (3. 10) RAYS B vk BB AR TR I I 3 WK, A E IR OB DT IR B A -, R s R I e
B4 10 K,
4.2.1.3 HUTIEERBAE THMHRS HFREREAREEENERAZEKG. OREIHIERSET,
— AN F ., &b, T 750~800 CHEIRY F 495 40 min, BUH ¥ H, HAKREITRE, A 2
BER (3. 5), AN 2~3 mL EHMMG. 3),/MoMMERZ T RHREME R IL, BHF 750~800 CHY &R
94 30 min,
4.2.1.4 W&, BTFFREBPEHEZZR . KE., BHUREEE(m,), YRR = 88 R
. :
4.2.1.5 FHIBFMA 5 g BERM . 1D 458, B3, BF 200 mL BeAF o, B #oK BB, 3k s MR i
B kR R . IS EBRIE 70~80CRB 1~2h,. WAL ERAENEE EBEAIET
100 mL ZFB A, DASBRER 2078 W (3. 1D BESR DT IE MUK 10 K, B A #UKIE 1~2. K F AW H B &)

2
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ZER.AKBBREZAE,BS. B EHE. % 0.

4.2.1.6 WUREERBAE TERAMRS, %A, F 750~800CH R B F49% 30 min, UK, E T+

BBF  ANERE . FREHIBREER(n), AR EE KEE LY RE.

4.2.1.7 4HME FBE 1.00~10.00 mL FH (4. 2. 1. HFHH HBET , mBRGBERFHEED

F 0. 25 mg, W T E Y ZEIEWR D, BT 100 mL 2404, AR G. HOBMAE, A 4 mL HHRHE

W (3. 20), NI E R ERBEB/PMTF 10 mL, A 50 mL F BT GABARS S 10 mL), ¥ GB

223. 26¢ NGRS FESTFE RERDHEEBELERNEHEMEHE, FHE =8B R

B(m;),

4.2.1.8 HEWE  BI 25. 00 mL HFW (4. 2. 1.5, B F 100 mL LeAf o, FIHIRR (3. SIRRMLIF L B

1.6 mL, A 1. 6 mL BERR (3. 1, i3k R F 4 10 mL, B A 60 mL AWK -+, 3% GB 223. 14K

A EEHRRNERCEE RN AR ERE(m, ),

4.2.1.9 BHyME BE 25.00 mL EW (4. 2.1.5), 5T 100 mL FEMEF, WA 2 WE B Z BB

(3.15), T INBERR (3. D EMLLA N %K, A 4 mL BRBR (3. 6). ¥ GB 223. 12¢ B K & S 2F A T ik
BRI B S ERBE RN SR B ESE I RE N =AM BT E (m; ),

4.2.2 &R

4.2.2.1 HEH#r4.2.1.1~4.2.1. 3 47,

4.2.2.2 FHHBEEMA S5 g RBRHMG. DER,AH, BT 300 mL 2f+, BRAKBRE HEH

150 mL, TIRARAE S, Be RS BUE . RPN 4638, 76 R BERE T IO 25 mL 856 FIW i

(3.12), 4Bt , F 60~80CARIE 2 h B k. Jﬁﬁﬁm%&ﬁ*&:‘inﬁ,u%A?‘d%m(s 13) Wk e UL e FH 8

410 K. R FEVIE.

4.2.2.3 WEHU.2.2.20FMA 2 HHEEAZEERG. 10, HERGC. ORERRELAEHLE 3

~4 7%, A 35 mL, B -ZEEAMERK YA (3. 16) AW BT 100 mg # BT, 324 30 mg 5B FM 10 mL,

B -ZEEYE IR (3. 16)3H AN FE NN B-ZE B MERK A D, IR E 60~70CIHFRIE 1 h. AREE RN

At uE, L B-ZE Iy MERVEVE (3. 1) VERTTIEFMIBEAR 15 W, B Uile ERBAE FTEN R EHEMN MR

i, 54k, T 750~800°C IR A P, K88 40 min, BUE, BT FRBFRAEZZR, R E IIREER

(my ) GREESSN, LTk 4. 2.1.5~4. 2. 1. 7 #17).

o FE B B IS, U T B (4. 2. 2. DRI 2 R R ZBBWG. 10, B G. OF
MEBRWELA, FHRE 100 mL HFEMA 1 mL S BHERG. O, MRESH, BB MA 25 mL FF}
Bl BIEW(3.18), BEk, M B X, BITIRVTRE A AL B4R W18 H € B uERT 8, IS 9 B
PEH B 1D PR UTIEFMIEL 10 K BB ERBAETCNREERMHAM MRS, A, T 750~
800°C BBy, Y52 40 min, LA, BT THRHF . RHEER KE. FNEZERE(n) GAHEITH
B, LT 4.2.1.5~4. 2. 1. 7 #D).,

5 SHEREITH

BT HHENELTSE:
W(Y%) = Cmy — my) — (my +m, + m;)] X 0.7930

K m — HIRBRAHEEHE g5
m, — IR R R F R R E g;
m, — —ENETE g5
m, — HE PR g5
ms — ZE A BT E .g;
m — AR, g;

X 100
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0.7930— ZH A BBRE N ENBTER.

6 WRE
EHENEEERE 1992 EERB 7TAMKFE B8P LR ERFRARERREN EHBEELE 2.
#2
KEFRE, % (m/m) CERr HHHR
1. 00~21. 30 lgr =—1.333 140.358 7lgm lgR =—1.176 44+0. 476 9m

MERA MR R MM EERLR 2 BEER TR ET BN I ERE, WA
X PG R R ATBEH o

BE SHODEM-HRERE =
RRRERSALNLEE

7 FEHERSEREE

ANTEIE T RALER-RERE =T REBRIMOCEENESE.
FHEBBRTHRN . GEWNRESEPHENNE. WEHLE.0.05006~1.50%.

8 FHERE

FRR S RIARE FE 9. 5 mol/L EMBA P, UEANL LS &N . BEE FERIEN, mA S/ M
EE , BIARERAE R ECWETFHSY A 7.5 mol/L AT H,U=FHRERESY ., H
W IELR R,

. BEWPETE 1. 5 mg 41.6. 0 mg 4. 0. 075 mg & .0. 75 mg 4.7. 5 mg % 0. 75 mg M. 3. 75 mg
&4 .0.75 mg £1.0. 125 mg # 1..20. 0 mg 48.0. 125 mg £K.2. 0 mg 4 XM E T2 .

9 WM

9.1 =&Wk.
9.2 WM(p1.42¢g/mL),
9.3 #:EMA+D.
9.4 BERA+D.
9.5 HM-HMESER L 1HMEERO. 25 1 3R (pl. 19 g/mL)IES.
9.6 BiR-BEMIESEE Ll 3MHFiER(p1.84 g/mL) 5 3 HBEER(p 1. 70 g/mL)FI 14 KRS .
9.7 KRATEHBEWGY) FRE5.0 g FALIS (SnCl, « 2H,0) , B TEELEBM (0 1.19 g/mL) P, 3 H
HEE(1.19 g/mLBHEE 100 mL,JBS. FAREH. :
9.8 FALTHUE (3%) FREL 3. 0 g FALIESH (SnCl, » 2H,0), 5T 70 mL M (p 1. 19 g/mL)H, i
KFEBE 100 mL,iR5. FARBEH.
9.9 HERPBEWGOX).
9.10 FEALWAEMBER Q%) FRE 1.0 g AALIWFE AT 80 mL K+, I8 )/5 HKHBEZE 100 mL, iR
5] RS A TR R 2 TR .
9.1 EBIrHERER
9.11.1 #REL 0. 630 5 g T 800CHI 4% 30 min I F FRBHAHNERENY ZEME (99. 9% L
D ETF 200 mL BRI 30 mL10% EEALGIEH, I EERR B AL, B 500 mL FRMF,
KEBRZZE, B, WBEK 1 mL & 1.00 mg 8.

A
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9.11.2 #HL30.00 mL HARHEEW(9.11. D, B F 100 mL ZREMT, HARBEZE . ES. LAEK
1 mL & 300 pg 43, ‘
9-11.3 #E 50.00 mL BIRHERR 9. 11. D, BT 200 mL ZREP, HAKRBEZLAE, BT, LER
1 mL & 250 pg 45,

9.11.4 #HEL10.00 mL SIRHERM (9. 11. D, B TF 200 mL ARHE+, HKBBEZZ B, LAWK
1 mL & 50 pg 8.

9.12 FiAEH.
10 S
10.1 AHEE
ek 3 REUAKE.
. %3
THE,% AEEE,g
<0. 50 0.250 0
>0, 50~1. 00 0.150 0
>1.00~1. 50 0.100 0
10.2 Z=HRAEK
b A A = IR
10.3 #iE

10.3.1 KRB0 DET 150 mL #BH T AR A RS S E & &M, LARIURR a4 & B/
F 50 mg B, T EXBEFLEN 50 mg) , I 15 mL HER-BERRIE &8 (9. 6) CEIE A, AT IIARY
B-EBRIE AR (. 5), BEE LR AR BH R AR . IR . DEL,. BRNAET A
FHASEEM 1~2 min T, MBI 20 mL 7K, BB E L, L4, B somL AEED, HAHE
E2E.RS. «
10.3.2 T&E 5. 00 mL %W, B T 100 mL M, B 20 mL EAL T 45 3% (9. 7) AR IR In 34 5 e
30~60 s CE ¥R IR AR &, B RIARER) . U, % H. BA 125 mL Wik, 10 mL #£#8(9. 3)
GRS, B 5 mL BB (9. O 5 mL 388 (0. 3). TIEMA R KAFEREISFHRIEREL
M. VEHRWEIHFHWE-F.
10-3.3 HuA 2.0 mL SAL VI BIAERK (9. 100, 3R % 30 s, I 2. 0 mL BRSUBRATAE (9. 9,147, TiA
20. 0 mL Z& B Q. D, RF KRG 1 min(EEHFSYERAMAT, BERT 25CHTRE 2L ET
25CHY, REHR L, EENERD . BB . FAEIHEESKAEZLS TR EENHBA S —H 125 mL 4
B M8 5 S EY AR G HLATR 20 . St , TROBCIL L 23 900 =1 0 0 56 R 2R AR (9. ) 150k . B
KEETHL BT, WA 20 mL @ALLFHEHE 9. 8), R 1 min, BB, FFHHESTF B EIAHBLREE
For Wl - RS HERAE PR BLIRAR (9. 1I2) BB A VA RLL G, i 1~2 oL, BB R TIHE
MHBARKIM A CEEER 0.5~1. 5%, 1~2 cm WL ; 458 % 0. 02~0. 5%k, B 3 cm TRk
M. PAKAZ, FoH4EH K 408 nm A BHRIERE .
10.3.4 BEHERREFBHZRBHBEEE. N TIEME LA BN LR,
10.4 TYEsh&m9%

MRS R AR SR BN (FEE/DT 0.002%)6 4, 24 BETF 6 H 150 mL M+,
B3R 4 MNEARAER I BRI 10. 3. 1~10. 3. 3 BEAT IR FMBL0A W (20 BE AR vV VB0 1 R ' JBE 1. 1A
BRI, Bt EE R, A TR,
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#4
TBEE,% A B AR R W IO B ARAE VS WA B, mL
0. 05~0.10 (9.11.4) 0. 00,1. 00,2. 00.3. 00,4. 00,5. 00
0.10~0. 50 (9.11.3) 0. 00,1. 00, 2. 00,3. 00,4. 00.5. 00
0.50~1.00 (9.11.2) 0. 00,2. 00,3. 00,4. 00,5. 00,6. 00
1. 00~1. 50 (9.11.3) 0. 00,3. 00,4. 00,5. 00,6. 00,7. 00

11 S HFERNITE
 ETRHEENEASE.

-V
W(%) = gl—_‘v— X 100
1

AP Vi — 2 BB AR, mL;
V — iAW S AR, mL;
m — N ITEMZ% EEBHER g5
m —iAHE 8o

12 HWRE

AT M EER 1993 FRBET 7 MK FPH A EREHXFLBWEN HERERNE 5. FREH
TR AL

#5
KV, % (m/m) BEE B R
0.05~1.50 lgr =—1.45594-0.661 11gm lg R =—1.311 24+0.632 7 Igm

90 SR T ST R SR 2 [R] Y 25 (B A 3 o BT SR 4 B R R B o Y B R B U U
WA AR B TEEH
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Bt & A
GhIEfE)

Al FATEREEERELRFEHEREE AD.

# Al
¥ " K
1 2 3 4 5 6 7

TR E
1. 760 4. 440 5. 807 8. 358 9. 405 15.100° 21. 150
1 1.724 4. 409 5. 820 8. 344 9. 443 15. 062 21. 210
1.753 4.395 5. 844 8. 388 9. 481 15. 060 21. 250
1. 730 4. 440 5. 920 8. 400 9. 380 14. 950 21. 330
2 1. 740 4. 460 6. 000 8. 430 9. 390 14. 940 21. 360
1. 720 4. 450 5. 920 8. 420 9. 330 15. 870 21. 320
1.728 4.324 5. 730 8. 280 9. 397 14. 880 21. 440
3 1. 690 4. 456 5.778 8. 382 9. 484 15.075 21. 270
1.725 4. 410 5. 700 8. 327 9.413 15. 020 21. 250
1.731 4. 445 5. 940 8. 398 9.353 14. 937 21. 398
4 1.738 4. 445 5.948 8. 414 9. 365 14. 953 21. 395
1.748 4. 450 6.011 8. 422 9. 390 14.981 21. 451
1. 680 4. 360 5.710 8. 303 9. 334 14. 893 21. 250
5 1.720 4.326 5.710 8. 310 1 9.312 14. 885 21. 240
1.733 4. 354 5. 650 8. 327 9. 343 14. 944 21. 300
1.773 4.515 5.734 8. 404 9. 340 15. 059 21. 492
6 1.762 4.594 5.773 8. 449 9. 394 15. 098 21. 469
1.737 4.559 5. 746 8. 422 9. 309 15.115 21.511
1. 700 4. 410 5.730 8. 400 9. 360 14. 920 21. 300
7 1. 750 4. 470 5. 770 8. 380 9. 410 14. 860 21. 200
1. 750 4.430 5. 780 8. 350 9. 410 14. 830 21. 280
1. 760 4. 420 5. 960 8. 358 9. 403 14. 980 21. 283
8 1.733 4. 425 5. 854 8. 342 9. 463 14. 969 21. 387
1. 752 4. 455 5.921 8. 382 9. 408 14. 892 21. 348

A2 FUHEER-FEARL-ZAFRERMCOLERRE S ERBFEHENE A,
#F A2
¥ K
1 2 3 4 5 6 7

LR E
0.050 5 0.138 0. 465 0. 686 1. 042 1. 344 1. 466
1 0.049 4 0. 140 0. 477 0. 697 1.018 1.357 1. 456
0.049 1 0.138 0. 469 0. 704 1.033 1. 348 1. 469
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S A2
¥ KT '
1 2 3 4 5 6 7
%K R
0.052 8 0.134 0. 485 0. 688 1. 040 1. 355 1.520
2 0. 056 0 0.128 0. 467 0. 680 1. 025 1. 320 1. 480
0. 055 8 0.136 0. 475 0. 695 1. 050 1. 340 1. 520
0.052 0 0. 140 0. 505 0. 675 1. 025 1. 330 1. 490
3 0.050 0 0.142 0.500 0.668 0. 985 1. 350 1.530
0.050 0 0. 145 0.492 0. 665 1. 000 1. 370 1. 490
0.052 0 0.138 0. 500 0. 697 1. 035 1. 355 1. 527
4 0.056 0 0. 140 0. 493 0. 683 1. 023 1. 355 1. 506
0.056 0 0.142 0.508 0.718 0. 992 1. 330 1.550
0.054 9 0.134 0.472 0. 660 1. 050 1. 350. 1. 480
5 0. 053 4 0. 145 0. 464 0. 664 1.042 " 1.348 1. 469
0.057 2 0.143 0. 483 0. 675 1. 050 1. 334 1. 480
0.053 0 0.137 0.479 0.671 1. 018 1. 320 1. 510
6 0.055 0 0.141 0. 482 0. 681 1. 034 1. 332 1.530
0. 058 0 0. 143 0. 486 0. 660 1. 053 1. 357 1. 500
0.049 8 0. 144 0. 475 0. 687 1.020 1. 364 1. 494
7 0. 054 0 0.137 0. 469 0.678 1. 016 1. 340 1. 506
0.051 6 0.144 0. 484 0.676 1. 046 1. 352 1. 480
0.054 0 0.135 0.468 0. 667 1. 015 1. 285 1. 475
8 0.053 2 0 0.134 0. 464 0. 660 1.023 1. 292 1.470
0.056 0 0.138 .0. 464 0. 660 1. 006 1.290 1. 475
Pt hoise BA .

ApRAE AR N RIEAENG & TR .
FARAEH T E B SRR RGN ATEE.
FEEEEENFTH . RER . ZEW.

AFRAEK FERZARIC GB/T 223.43—94 1
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*

TE A5 M R A R
AREXNTI=ZERALE 16 5

HE L 45 BD . 100045
:: 8522112
P E AR AR 2R B B BRI T ED R
FHRBEXRRGFRST SRFEBELE
RRER FEERED

*

FF4= 880X1230 1/16 Epdk 3/4 ¥ 16 FF

19954 5 A8 —HR 199548 5 HE—RER
EP¥ 1—2 000

*

5. 155066 » 1-11439 £ 10. 00 5T

*

v H 262—07
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