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Research on On -Site Evaluation Methods for Corrosion

Performance of Photovoltaic Soldering Flux
WANG Yipin, HUANG Chaozhi, XU Wenli, WAN Zhen, HE Guangyao,DING Yunhu
(China Academy of Machinery Wuhan Research Institute of Materials Protection Co.,Ltd., Wuhan 430030, China)

Abstract: Addressing the on-site pain point of " grid breakage" failure in solar cells caused by photovoltaic flux during the man-
ual rework of photovoltaic modules, this paper focuses on the practical and implementable corrosion evaluation requirements,
and establishes an on - site corrosion evaluation method for photovoltaic flux featuring " rapid testing + on - site verification" .
Through polarization curve and conductivity tests on mainstream commercial fluxes, it was found that the self-corrosion current
density of fluxes that did not cause grid breakage was an order of magnitude lower than that of fluxes that do. Furthermore, fluxes
with low free halogens and optimized organic acid ratios were more likely to meet on-site application requirements. The new flux
CB-T selected based on this could completely avoid the grid breakage problem, providing direct guidance for production lines to
quickly determine the applicability of fluxes and standardize rework operations.
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Fig. 1 The grid breaking of the cell after manual

stringback application of flux
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Table 1 Comparison of electrochemical data
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%, CBBHEF BB B & A[-225.76 mV (vs
SCE) ], BB B REERAK(2.65x107A/cm’) , &
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ZF,WTO.CR 5 TF BhIEF| & CB-T BhIEF 60 /E 1
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Table 2 Commercially available flux conductivity test data

45 CB TF WTO CR CB-T
X, 65.8 27.6 33.2 39.8 18.3
X, 38.7 28.6 30.9 30.4 8.6
X, 36.9 30.0 28.7 31.8 9.2
X, 39.8 29.6 28.4 32.1 8.9
X, 1.2 1.3 1.2 1.1 1.2
X 1.4 1.4 1.3 1.2 1.3

BRI FR EEREAL (vs SCE)/mV [ J& ki f 85/ (A em™2)

CB -225.76 2.65%x1077
WTO -143.27 2.74%107%
CR -23.71 4.47x1078
TF -103.43 1.78x107%
CB-T -38.5 3.26x107%

T X AURIBR L 58, X ~ X K A IO 8 (X ~ X5 BIH AT
5 HSLE T 3 A SR A B, XF 0.100 mL BYBIAERIEAT 3 P47
PR T GRAEBER AT BB ey, BRI R 22 . X, X ik
S5 O BRI ke e Kl o K i e SR i, INACTRLEE 25 °C)

HEHEER,5 HHEFNRRESEEFE
Z,CB &5 (658 pS/ecm), CB-T & 1k (18.3
pnS/ecm), BEFERBESEESHOZOERET.
OuUEMHBEFEE,CBBEFPHBEXHNE(0.15
JL)ANSEBEEYR(BA_R) NFESEE FNE
BEESTHMHEFS, QBFBREE, R _BH pKa
(2.83) R T8 (4.43) , ESMEFENEE T,

KZEE,CB ESENMAERE ~38 pS/cm, FHEH
FR. T TF.WTO_CR ¥ &= 30 uS/cm ZH R T,
CB-TNIPEZE 9 uS/cm MR, 5% 8A CB R8BI E F 48
HE, KBRS, CB-TRE LG, B FEE
ERERR, RESCZEENIE, EFXREBUES
BEREFALS B B RR AR, (28 R ZE Bt RE th
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Table 3 Test results of conductivity of

different organic acids pS/cm

4 TR ORTR 2R W sExEgik
X, 0.62 0.45 0.20 3.73 1.30
X, 3520 27.60  24.80  85.40 1.30
X, 3630 2620 26.00  79.80 1.20
X, 33.90  27.80 2580  89.70 1.50

VE X, ARE RS R X, ~ X, AWK AEICR S PR 25 °C .,

RIBRAFMEBENRITR_BREARBSEES
(3.73 pS/em) , JKEE GBS HREFZF 85.40 pS/cm, 3k
BERZBEHFEEREF, T BRI -R. 2=
BRAKFEESERRBEAE 25~36 pS/cm, EER TR
B, NELZEHRINIEE, R_BEBREEEE /), pKa
R RKEG/NLFEEME, AR REHE H AR KR
R,ERSSEBBEIE, (EHBRELRSHERE
BiAR, B RnEX,BhREMnt, R ELIE
SRR EE MY b2 T, 2 Z8 pKa =, R
BER,EZBETFD, BSERR, BHREKI &N,
Hit, EBEFESFNIEEEAC _REBSEEH
VB, B R AR R, UEMIEEE FRE, IF %
B, BT FARERATEMS

AR K EN BSRAF0, L 0.05 /L iKER
EBESRANZSE, Hd CBl MAKBXZ (K
FREmEL) ,CB2 MIANFEHRB R T (RRERTISMHT),
M RBRBSERKERBSR LR K4,

FTA4KRP, BBEXX(CB) FRABSEKERE
S4MEF,0.5 ¢/L 81X 31.91 pS/em, BEBRS
50 15, KFER B S EMNHIEE 0.90 pS/cm, BB E
NE/LF LT BEWNEE, EEHRIFEIRESER
M, FHBEXE(CB2) BREKEHSEKHYREF <
0.80 uS/cm, B F BRI, & BALZEIRAIR, B
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BRI AT, F A "  FNRS e A s
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Table 4 Effects of halogens on conductivity pS/cm

. %/ (pS - em™) e,
T CBI S CBI KN CB2 g cB2 A% (g L)
0 0.62 0.62 0.62 0.62 0
1 7.20 0.63 0.63 0.63 0.05
2 11.71 0.65 0.66 0.66 0.10
15.43 0.67 0.67 0.68 0.15
4 18.32 0.70 0.71 0.70 0.20
5 21.06 0.71 0.71 0.72 0.25
6  23.64 0.78 0.76 0.74 0.30
7 26.05 0.84 0.77 0.76 0.35
8 2837 0.87 0.78 0.78 0.40
9 3033 0.90 0.80 0.80 0.45
10 3191 0.91 0.81 0.82 0.50

CB-TEB AiLikia, BIE/ME LA CB 89-225.0
V (vs SCE) KIBIEFE-38.5 mV, BE B A RE

M2.65x107A/em*FEE 3.26x10 % A/cm’® , FEIR T 1 D
HER, RPEANZREMESH NIRRT IR

F, BEMNE ZBBRRE B MRS OEE
RIFERRF MR K<0.05 /L, MSHTEEE
/EJZ&,XJFF@&WEE—J“K<O 80 wS/cm, B IR BB it
DAFERE , G5 RER IR 8RB E B E R/, B3
MELIHEWEFNKE, BRIETRETF . THS X =
RitWREERTEMENERM,

¥ CB-T & EBEFEURHRIN L, Bt R iRk

BEFF KRSk 6, ERNE 4,

®6 BBRHSIIR

Table 6 List of cell numbers

b ErRes

CB-T 1 2 3
CR 4 5 6

WTO 7 8 9
TF 10 11 12
=H 13 14 15

LZHRKBIE,CB-T BIEFFEEBAREOEHE
24 WEREIHT M, &K S Bk, ZMFERETE
RS HRBIES TF . CR.WTO /8%, &&aiHiB k=
HiE, HEERBNEZLE BB HRERZEKIE
FEIR, KZE B S5 <0.90 uS/cm, B R N 2, #§
TRBSmT BRRE, BERZIN XESEK
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Fig. 4 Surface state of the coated cells after 24 hours of rest
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