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GHA4133B AL il & 4 48 V0 VB VB8 VRO R & it AT I s 8 T 45 JC R APk 4y Al 396. 152 nm,

Nb 309. 417 nm.Ti 334. 941 nm.Cr 267. 716 nm.Fe 238. 204 nm; @t 57 T & #E TAERN 2, & T E M ¢
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Determination of Aluminium,Niobium, Titanium.,Chromium,
Iron in GH4133B Ni-Cr Superalloys by ICP-OES

LUO Feng
(Baoji Titanium Valley New Material Testing & Technology Center Co. Ltd. ,Baoji,Shaanxi 721013 ,China)

Abstract GH4133B is Ni-Cr precipitation hardening deformed Superalloys, in recent years, there is no
suitable national standard in China. Based on this, the accurate determination method of the main elements
in the sample was studied and discussed. The hydrochloric acid-nitric acid system was used to dissolve
GH4133B nickel superalloys, the hydrochloric acid-nitric acid radio was 8 : 3 with mixed acid dosage of
11 mL. The contents of aluminium,niobium, titanium, chromium, and iron in GH4133B nickel superalloys
was determined by inductively coupled plasma atomic emission spectrometry(ICP-OES). The analysis lines
of aluminium, niobium, titanium, chromium, and iron were 396. 152 nm, 309. 417 nm, 334. 941 nm, 267. 716 nm,
and 238. 204 nm, respectively. The calibration curve was drawing, linear correlation coefficient of all
elements were greater than 0. 999. Instrument parameters were optimized to eliminate matrix interference,
The method detection limit was determined,each element detection limit was less than 0. 003%. The relative

standard deviation of determination results was between in 0. 26 % and 0. 47 % (n=7) ,the recovery rate was from
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99. 4% to 105%. The problems of fast effective dissolution and accurate determination of GH4133B nickel

base superalloy are effectively solved.
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1.1 UF|RIESH

Agilent 725 T B B G 45 B T AOB I (L E
LHRHARA D TAEZHC:REF J)% 1.2 kW,
FEFARE 15 L/min, B & 1.5 L/min, 55
b #% & J1 200 kPa, WL & B 10 mm, i 8 %2
15 r/min, BUFIFRE] R 5 s BURIER 3 1K
1.2 RFSHR

R R iR (P gat) . ALLND, Ti,Cr,
Fe /iR 1 000 mg/mL (& [ Merck 24 F])
SEEyE K (LB FK,18.2 MQ » em) ; (5 2l 4 3
1A (wn; =>99. 99 %),

1.3 XWHE
1301 B R il 2%

HERRFRER 0. 10 g iFE R H 2 0. 1 mg) T 100 mL
PEREM I 7 mL 52, 1 mL AR . 55 b SR
L e YR 4 R RE 58 20 R 5 A n 1 mL #R R
2 mL PR ¥ BEW LA 100 mL . H

inductively coupled plasma atomic emission spectrometry; GH4133B Ni-Cr alloys;superalloys

KGR BRI RS,
13,2 v I I

PRI 0. 070 g w2 HEAR 6 £, 433 T 100 mL
PEIEBEAR I 7 mL #h 2,1 mL 4R . 3 LR
L e i #A Ry i RE 58 2V 5 - #Min 1 mL £ R
A2 mL AR 12 B =LA 100 mL Z b 4K
PR 1 & TR MW, 43 m A ALLNb, Ti, Cr,
Fe tRifEis i . HIK B B 20 BE 42 355 .

£1 BERRRIBETERE

Table 1 Concentration of each element in

calibration solution series /(mg -+ L™")
R UEV W Al Nb Ti Cr Fe
2 0 0 0 0 0
FrifE-1 5 5 20 190 1
b -2 10 10 30 210 2
b -3 15 20 40 230 3
b -4 25 30 50 270 4
bR fE-5 35 40 65 320 5

1.3.3  Zr Wik 4 k4%

MR AL % B A R GE A7 TSR A AT 1 B X 45
FPRFI TR B HE 3~5 K M. il dls GH4133B
MR SR Ay Be il Ni(700 mg/L) \Nb(15 mg/L) .
Al(10 mg/L), Cr (200 mg/L), Fe (15 mg/L).
Ti(30 mg/ L) BAAREE W AEALAs B g 73 il 4R 15 4%
BV WTE T A SR 9 4 T 33 2 A A AR 0 5T 3R
Hp AT Emoeig .l aeg B b T R
TEL I E T I RS 2 B AR AL TR 1 T
BUARAA A 2 008 IR K T4 26 £ 75 W T K 43
LS

2 FHRS5WiE
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GH4133B E 2 W5 A8 Ak VK VIR SE T R
SCHRS RS RR A SR O R AR 2 AR R
Hh R FHHFH S50 3 R IR TR L B TR - Rl TR
b R R - SR TR — o 1R 2R X R o 0 AT 3 i L 43
PLERR-fE 2 (8+3) , £k R - - R (10 + 1+ 4) Fnl
R IR AR (14 + 1+ 1) = Fhigs i 5 =047 AE
v VA A S50 . R P T SR AR e L 3 A K T AR
A 7 O RE S R AT I A L 45 R BRI SR TR
RO s 2, Eh iR + il /R -+ B R AN 3k B R - A R
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Table 2 Different system of acid soluble dissolve sample phenomenon
2 1k & % ) /mL S8 e

D E I 8 mL ERFR AN 3 mL i 5 — & 78 i 5 o 5 i o 0 0 00 52 8 R 20 AR ) 100 2 8 3R 4 L LIS i
ATNIE A FRE « L I A B 0B = AR R L R A R R R RIS B BRI .

2) 5 INER 56 7 mL ERER AN 1 mL @SR , iR S AN, B AN 1 mL FRER RN 2 mL PR
B S AE A P BB E A TE

DE K 10 mL #h# 1 mL A ER AN 4 mL B — & VS 0 %R 3 A A0 ot 15 399 52 g i 24 L) 300 52 i
R, HIE AR ARG A7 5 S A& PR B, X T A 2 A R R

) SRR EAER - 56 10 mL ERFRAN 1 mL ASER - 520 58 42 5 A0 4 mL SRR . A i % LI 58 42 . (B
BN KR RERE .

DA 14 mL 2 1 mL R AN | sl IR — & A DU SR B X A o5 8 i« 7 00 52 2 R 220 i 300 2
M I R PR A A AR
) Gr UM 58 )m 14 mL SEFR A 1 mL fi§ R, 2 B F 285 U 1 mL Z00BR » 7 45 1L 2 N, MR R A

R 8+3

L - R - T R 10+1+4

mECMR-ARE 1b14

A .
L ‘ 2.3 KORMZ EMEE SMSE X R
600000 i " iR
000 TEAR AL A2 T AR S5O A 45 47 1 3 510
. Elg“ AT WL 5 2 5 57 0 28
! o LR AT 11 G T T R
" o — S SR RMEGR 22 . L4 3 A5 M R 22 15 S0 0 A 1 R
18000 | 10 A3 (AR Al 22 VR S s T BR . 2R Pk 5 2 VR PR
120004« « . . Fil R AR O 3 805 O i At BRACHE L3R 4
B B4 BEHR GHBE SR REA R R
0 2 3 4 5 Hq‘I‘GFﬂ/h 708 9 10 11 12 Table 4 Linear equation.linear range.linear
_ correlation coefficient and method detection limit
1 BERNRERLGREMNEHEL
Figure 1 The trend of spectral line emission intensity of TLE  AME/% 2Ry éﬁzgi )ri'.jjy[i&
each element with the amount change of time. N 0.005~3.5 y—42 268119281 0.9995 0,001
2.2 ﬁ*ﬁi:g:_ = Nb 0.006~4.0 y=40 574x-1. 93 0.9999 0.0019
*Eﬁ“ﬁ*ﬁi%éﬁﬁgiﬁﬁ”a?ﬁﬁﬁiﬁ?fjﬁ\iﬁigﬁ Ti 0.006~6.0 y=181 166x+3 162.6 0.999 9 0.000 4
Cr 0.002~32 y=31229x+1853.7 0.9999 0.0005

AT e 07 2 B E T AT R I B il
2 IFBOE T A& Wil e B ZE AN A 79 50 0 A L

Fe 0.002~0.4 y=30 294x+218.64 0.999 8 0.000 6

3 F 4 P LR AN R B KT 0. 999, %
23 ERSNEEEKETEA e e 1 24 2 4 B L 2 PSS BB L R A i B
Table 3 Analytical line wavelength and background /T 0.003 % ’ I % M ICP-OES % % GB4133B
points of each element %%%%&Eﬁﬁé’z\ ':F'% \”;}E N \!h% \@QE/J(MXHEﬁEﬁ\*ﬁ
JER AHHEREK /nam AME S /am A S /am TR,
LOmn i as memmemase

- 450 011 0. 033 0 031 Fie B i 149 o) B T 9 W VS A U PO RE i B LI R 7
Cr 267. 716 0.026 0.025 YR, VTR 25 B, I 432 BRI 2 445 SR 1R A7 n s [ A 52
Fe 238. 204 0. 022 0. 023 9. BRSPS R R IR S5, HESFH
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B 25 R AR, — BOrE B A Tl i R A

x5

99.

4% ~105% . ¥ B % i ICP-OES X k¢ & I 52 45
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HEEE AN A0AR [ Y SR I8 45 R

Table 5 Precision test and recovery test results(n=7)

s W 5 45 5w/ % FHMH w/% RSD/Y it w/ % WA E R w/% O w/ %
Al 1.01 1. 00 1. 00 1. 00 1.01 1.01 1.01 1. 00 0. 26 1 2.03 103
Nb 1. 68 1. 68 1. 68 1. 68 1. 68 1. 68 1. 69 1. 68 0.42 1 2.72 104
Ti 2.99 2.98 2.97 2.97 2.99 2.98 3.00 2.98 0. 35 3 6. 00 101
Cr 20.52 20.59 20.53 20. 54 20.59 20.62 20. 66 20. 59 0. 24 10 30. 53 99. 4
Fe 0.169 0.169 0.168 0.167 0.168 0.167 0.168 0.168 0. 47 0.2 0. 377 105
3 s (4] B8, %%, £k, % ICP-OES ¥l & 84 & 4
sale Si,Mn, Fe, Ti. Al, Cu Z f ot % [J]. v [E I HL 4 47 1k
7 v N S BV 'nL’, N . - .
S FH£R - R 1 R T GHAL33B B 85 36 45 2 RS0

s 1 ICP-OES & #E#f Il % T GH4133B ¢
A A TP VR VBRI VR OC R S L R T
PRS00 5 A5 AT X R A S A ), LA —
S, (Al TER-SERGREGSMEEL 1
TG ER B o AN A ] o PRIk o) Al o 288 1) -4
Rl A A R A R R A T T AR AL b AT
E— LRI .
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