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Application of Glow Discharge Optical Emission
Spectrometry in Detection Analysis of Galvanized Plate
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Abstract: The analysis of chemical components for galvanized plate matrix as well as detection of plating thickness and
weight could be completed simultaneously with the glow discharge optical emission spectrometry. The optimal determination
conditions are selected and lower limits of determination for each analytical element are determined by comparing and
analyzing the results with different electrode sizes, discharge conditions, measured pressure and power; the analytical meth-
od for determining matrix composition, plating thickness and weight of galvanized plate is established through comparison of
analytical methods as well as precision and accuracy tests.
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GD Profiler2 #% 5 % ji% {¢. HORIBA JOBIN
YVON 4:77, 5% A HDD 5 8l & 46 I 4% L RF SG I,
WINXP $ 5 BUR AR R GE T T Quantum #f,
BLAESHE

R EERENTESE

BT[]/ s GEA JEJ)/Pa PIEAY PR RS BEREE/V U/ PR/ V
30 5 650 40 100 6.7 10 3.5

1.2 HRmeHEE

o P o ORE B A A A I T B AR 2Y 2.5 em
FRIRE R, SRR T P JE AL D IR ZRECSF Bk
B0 s FHTCK SREXS 1 RE R T HEA T HE0% , K BRI
S 2k KA ST
1.3 R4 H

WOR R FVRUERE G, I R 5 3, A A et
FEZU X A MR T A HE . PR UERE i Y S R
FELTER i 7 I T 2R 1) 5 3 L, A 0 R AT RE
TR S AR o

BRI G o B AR 2,0 B BETLHIN N
HZ ] ], o EHI7E 0.3 ~3.0,B i T 0,

X2 BRE P

VaRiIPIvEN S3HTiE 4R/ nm a B
C 156 0.965 0.002
Si 288 2.05 -0.012
Mn 258 1.58 0.004
P 178 0.85 0.009
S 181 1.35 0. 005
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2.1.1 AR A L E @

AR TR A AR 4 mm 7 mm B i TP

Tl RIS FELARORS () — 25 A B SR A 7 o -5 Ik 1) 0
o REEA R R, BT 7 mm EARGE KT 4 mm L
e, FEPCR R i HEA T 72 T2 300 1 I o 2 B g 11 E R A
SR AR I ] 54 mm FEURR£E 396 A2 00 1 ] Fsf ] 1
RT3 s e o, PR 0 1
PO 4 mm AR MRERILE 3,

®3 AERRRNEELREESHEXR

FEmdis AT/ /mm Zn jRERERIE WUBEREEL
2015HG6 - 31 4 18.13 7.93
2015HG6 - 31 7 56.79 98.5

2.1.2 RAkBEHLF
e 2AMX TR C PSS, i 25 3 28 4h
LA WM 77 20 = 78 20 A A PR IE 3R A
R I e R . BRI, % e R SR A TR, 45
R4 TS5, HE4 25 WELRE]I, ERR
PN S L/min GEAHTEY 24 h i), X TR
C.P.S.N.O H A] LI15 2 4 K I H AR @ 058 A,
YR L I RN IE U R] 45 TR R IR R E o
B, S AR ST RE R A TEOR , e 7
RAME R 24 h A EHN 5 1/min,
®4 FRZEEHENEER

FRA kAR
CIEV P s N 0 H

0 0.007 2.93 0.069 0.007 0.077 0.003
6 2.45 6.84 0.134 0.067 0.372 0.074
12 5.35 10.34  0.286 0.129 0.843 0.178
24 6.45 12.87 0.352  0.154 0.983 0.193
36 6.54 12.93  0.360 0.148 0.979 0.199
48 6.49 12.79  0.358 0.157 0.991  0.202
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RS FRRSRENERER

AR LR T
/(Lemn™") ¢ p S N 0 H
0 0.007 2.93  0.069 0.007 0.077 0.003
1 4.43  9.45 0.187 0.086 0.641 0.132
3 5.54 10.76 0.307 0.126 0.773 0.116
5 6.45 12.87 0.352 0.154 0.983 0.193
7 6.58 12.91 0.361 0.162 0.989 0.183
10 6.49 12.80 0.355 0.151 0.978 0.204

2.1.3 RN TE R A
DA RV RS MR R G Ol . X
D 25 SR A T T3, R P 28 Ak X0 10 5 5t 0
FEARE I 22 W 20, S5 R LK 6,
*6 FRIEHMEREF RSD IS0

HsJ3/Pa SR fE RSD/%
500 6.04 15.32
550 11.73 8.42
600 15.76 5.24
650 21.38 3.25
700 24.74 2.64
750 28.77 2.72

H122 6 W LUK B, 7E3G R 5 Fe 7 i B4, i o
5 FE L ZE AN BT K, S5 J 8 R R e TP 2% . XA
(R Sl I 1L R A5 1) 1) AF X A o Al 2 0 Bt TR T
FI¥ERAR /N #E 650 Pa DLJE , AR fb ok 3 4 T F- 2% , 7
ANV FBL % Bl 25 R RERE S YRR M, i
650 Pa gl & 7]

2.1.4  FhEFHMNTEG®

DA [ B 3 06 DABE PR R U A IR B o XoF
I 25 /AT AR WL 2y 38748 A0 0 7 5 82 AR 7
FrufEfh 22 B, W28 7, 7 IR ks nr L, D
SR JIE DI 3R A KM K, B e 4 K B e T 42
YRR TR S DU 11 A5 380 %) A X s 1 A 22 0. Bifi
I (0 18 AR /N, A8 Ak R e T 22, TRtk
40 WA & By

F7 AEBEZINEINEREF RSD 0

Yi%/W B S B RSD/%
30 12.2 9.88
35 17.25 6.42
40 21.38 3.25
45 23.38 3.15
50 23.74 2.75
55 24.49 2.68
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BEPEHAR ALK R 25 L RE b, DB 2%
PES 7 BrRe il i E 25 VAR TR, A E 11 . IR
TN 2 R b L2 TS5 A 06 1 A s ], DABBAS
R IR, A5 U S I 208 1 2 3R TR T S 114
DA, 07 4 SR AR UE D 22 19 3 A5 A DR BEAR 20 A 18 o0
(RS PR G BRI 5 AR oA i 5 vk g 0 B,
SELA A 8,

&8 FELRWHR %
TE 1 2 3 4 5 6 7 8 9 10 11 SD BRI TR
C 00111 0.0110 0.0110 0.0109 0.0101 0.0109 0.0110 0.0110 0.0110 0.0111 0.0110 0.00027 0.00081 0.0041
Si 0.0042 0.0050 0.0044 0.0046 0.0040 0.0045 0.0046 0.0044 0.0042 0.0043 0.0047 0.00026 0.00078 0.0039
Mo 0.0122 0.0127 0.0124 0.0124 0.0125 0.0122 0.0117 0.0121 0.0125 0.0120 0.0125 0.00027 0.00081 0.004 1
P 0.0030 0.0028 0.0029 0.0028 0.0028 0.0029 0.0029 0.0028 0.0029 0.0027 0.0028 0.00008 0.00024 0.0012
S 0.0014 0.0016 0.0014 0.0016 0.0014 0.0016 0.0018 0.0015 0.0016 0.0015 0.0017 0.00012 0.00036 0.0018
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T oy ME SEYIME bRdEfwZE RSD
C/ % 0.020,0.020,0.021,0.021,0.017,0.018,0.019,0.019,0. 021,0. 020,0. 021 0.020 0.0013 6.83
Si/% 0.017,0.017,0.015,0.014,0.016,0.016,0.014,0.015,0.015,0.016,0. 016 0.016 0.0010 6.66
Mn/ % 0.117,0.119,0.121,0.119,0.116,0.116,0.118,0.118,0.117,0.117,0. 119 0.118 0.0015 1.28
P/ % 0.015,0.014,0.014,0.014,0.015,0.015,0.014,0.015,0.014,0.014,0. 015 0.014 0.000 52 3.61

S/ % 0.002 0,0.002 1,0.001 9,0.001 9,0.002 0,0.002 0,0.001 9,0.002 2, 0.002 0 0.002 0,0.002 0

0.002 0 0.000 09 4.47

JELRF/ wm 6.26,6.35,6.28 ,6.15,6.32,6.41,6.32,6.17,6.27,6.43 ,6.25 6.29 0.087 1.39
F10 REESNREMNELR (2050 %
B c Si Mn P S
LR s———— B S — EE— R
PRE W RZE S AME WEE RZE O FME O WEE RE AME WEE RE OFBE OWEE R1E
18201a 0.039 0.049 0.010 1.530  1.480 -0.050 1.300 1.230 -0.070 0.0063 0.0080 0.001 7 0.0027 0.0030 0.0003
182022 0.247 0.259 0.012  1.050 0.997 =-0.053 0.915 0.902 -0.013 0.030 0.027 -0.003 0.040 0.029 -0.011
182032 0.331 0.345 0.014  0.640 0.603 -0.037 0.549 0.552 0.003  0.051 0.045 -0.006 0.032 0.027 ~-0.005

A0 3 0[] — GO R R E TR M EL BB
(EZbRifE GB/T 4336—2016) HEATIERAL A > LE

XN E , 3 I 2 R — B, T 2 FE AR EZER 4
RN,

11 EEHSEMR S NE LT (%) %
FE i S ViR C Si Mn P S
GD - OES 0.017 0.016 0.122 0.015 0.003
2015HG6 - 001
IR 0.019 0.018 0.112 0.017 0.005

0T B EGEJ2 JRE R A G = e O o R
G 1R P 2 T A0 A ) A vfiE GB/'T 1839—
2008 {497 i BB 2 o e 1 7 3% ) HEA T e xR
PR &, S R UL 120y g m DL, SR
FEIETEE AT LLHERR I 5 A b B AR 23 B2 T8 B A

PEE,
x12 EREESEREENK LI
o~ ik 2R %};Eﬁf
/pm /(g m™7)
GD - OES 6.29 45.29
2015HG6 — 002
[l=aarS 6.35 45.70
GD - OES 10.07 72.53
2015HG6 — 003
fhaeidk 9.71 69.90
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