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Process Optimization for TIG Powder Overlaying Reaction Synthesis of

FeAl Intermetallic Compounds
LIU Chang-qing' ,SHAN Ji-guo'> ,REN Jia-lie'

(1. Department of Mechanical Engineering, Tsinghua University, Beijing 100084 , China;2. Key Laboratory for
Advanced Materials Processing Technology , Ministry of Education, Tsinghua University, Beijing 100084 , China)
Abstract; The influence of overlaying technology on the performance of FeAl intermetallic compound overlaying shaping
was studied by orthogonal experiment,the extent of influence on the performance of overlaying shaping was evaluated
through the range analysis and variance analysis,and the technologic parameters of the overlaying technology were opti-
mized. The results show that the electric current,the interaction of overlaying velocity and electric current affect the per-
formance of overlaying shaping significantly, while overlaying velocity has less influence on shaping and effect of the
thickness of powder overlaying coating is the least. Under the experimental conditions and when Fe: Al proportion is 1:2
(atom rate) ,the optimized parameters are as follows: electric current is 130 A overlaying velocity is 0. 9mm/s, powder

thickness is 2 mm.
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Table 1 Metewand for the performance of overlaying shaping
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Table 2 First round orthogonal experiment
parameters and results

RE5 BH/A #F/mm-s”' BE/mm REER(HE)
TF94 100 0.7 1.0 1 7
TF181 100 1.1 3.0 2 10
TF111 100 1.5 2.0 3 6
TF182 120 0.7 3.0 3 13
TF123 120 1.1 2.0 1 15
TF183 120 1.5 1.0 2 8
TF184 140 0.7 2.0 2 16
TF185 140 11 1.0 3 12
T¥107 140 1.5 3.0 1 9.5
HWE1 7.667 12. 000 9.000 10.500
¥{E2 12.000 12.333 10.833 11.333
#E3 12.500 7.833 12.333 10.333
HhE 4.833 4.500 3.333  1.000
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Table 3 First round results of the variance analysis

FERRE WEFITH AHEE Fy BEH
B 42.389 2 24.616 * %
HE 37.722 2 21. 906 * o+
=4 16. 722 2 9.711 *
W 1.722 2 1. 000

FE:Fp 10(2,2) =9.00,F05(2,2) =19.00,Fy o (2,2) =99.00; 34 F,
>Foo , BENERARERERW,iCH = ;4 Foo >Fy >Foos, B
K ERA BERW DM = 2 Foos > Fy > Fo 0, BEXMERE —
EROE LM * 32 Fo o > Fyy , REMERARE, AMHRIC .
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Fig. 1 Graphs of orthogonal experiment
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Table 4 Second round orthogonal experiment parameters

and results

A B C R

RBE (% (HEE AxB (JBEE AxC BxC #R
/A) /mm-s”!) /mm) (5+1H)

TF204 130 0.9 1 3 1 1 1 18.0
TF122 130 0.9 1 2 2 2 2 19.0
TF119 130 1.1 2 3 1 2 2 17.0
TF125 130 1.1 2 2 2 1 1 16.0
TF186 150 0.9 2 3 2 1 2 10.5
TF187 150 0.9 2 2 1 2 1 9.0
TF188 150 1.1 1 3 2 2 1 10.0
TF189 150 1.1 1 2 1 1 2 12.0

HE1 17.500 14.125 14.750 13.875 14.000 14.125 13.250
#{H 2 10.375 13.750 13.125 14.000 13.875 13.750 14. 625
H®E 7.125 0.375 1.625 0.125 0.125 0.375 1.375

x5 ETRABFESWER

Table 5 Second round results of the variance analysis

FERE WEFHM  BEHE Fy BEM

A 101. 531 1 115. 250 ok k
B 0.281 1 0.319

AxB 5.281 1 5.99% *
c 0.031 1 0.035

AxC 0.031 1 0.035

BxC 0.281 1 0.319

W 4.41 5

1 Fo 10(1,1) =4.060, Fy o5 (1,1) =6.610,Fo o (1,1) =16.3005F,, >
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