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Abstract: Aiming at the engineering problem that the surface structural integrity of the cover plate of Circulating water Alu-
minium Flush pump in nuclear power plant was damaged, the study on arc additive repair procedure of aluminium bronze al-
loy was carried out based on cold metal transfer technology(CMT). By the single-layer single-pass forming test, single-layer
multi-pass lap forming test and multi-layer multi-pass procedure test, a set of key parameters of CMT additive repair proce-
dure for CuAl9Ni3Fe2 Aluminium alloy was determined and solidified. Referring to the mature engineering practice of
nuclear power equipment manufacturing and the requirements of RCC-M code,the validation test requirements of the repair
procedure were established, including test items, test standard and acceptance index, and coupon preparation and test were
completed according to the requirements. The results show that the deposited metal prepared by the developed CMT additive
repair procedure has excellent appearance shape, dense interior without defect and good fusion with the base metal, and the
mechanical capability equivalent to the base metal. All the test results meet the acceptance index.The research results of this

paper can be used in the manufacture and repair of CuAl9Ni3Fe2 Aluminium bronze alloy by CMT additive technology, and
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can also provide reference for the research and development of CMT additive technology for other Aluminium bronze alloys.
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Fig. 1 Appearance of the additive metal obtained by different process

parameters
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Fig.2 Macroscopical photographs of the additive metal obtained by different process parameters
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Table 1 Tensile properties of additive metal under different stress-

relieving annealing systems
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Table 2 Key parameters of CMT arc additive repair procedure
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Table 3 Tests,standard and acceptance criteria of procedure validation
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Table 4 Mechanical properties of CuAl9Ni3Fe2 plate

PUhisRiE  EARGRIE  WPUREEMAR by BEE

TiH
/MPa /MPa % /I /HB
FRAE >600 >250 >20 >60 >130
SEE 630 300 21 88 160

&5 CuA9Ni3Fe2 it BIEZLZER 5 (REDE, %)

Table 5 Chemical composition of CuAl9Ni3Fe2 plate and wire(wr. %)

g Cu Al Fe Mn Ni
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Fig.4 Groove form for procedure validation test coupon
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Fig.5 Appearance of procedure validation test coupon
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Fig. 6 Microstructure morphology of procedure validation test

coupon-yoz section
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Fig. 7 Microstructure morphology of procedure validation test

coupon-xoz section
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Table 6 Room temperature tensile properties of procedure validation

test coupon
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Table 7 Room temperature impact toughness of procedure validation
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Table 9 Brinell hardness of procedure validation test coupon
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Fig.9 Comparison of room temperature impact toughness
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Table 8 Bends test results of procedure validation test coupon
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Fig. 10 Brinell hardness measurement result curve

23.7 MG E L BT RS

X HEAE 5 4 BURE A T A2 o3 43, 43P
FERME 10 PR, FLEOTR S E SIRZAHN TR
F AR, X 5 CMT HAHE . T2 MR ARG, 1
WA I B SR TS MR A TS R, ST R A be
PR
10 BHEESENTIETENERS (RESE, %)

Table 10 Chemical compositions of main elements in additive repair

metal (wt. %)
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