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Table 1 Wetting and spreading results obtained at brazing temperatures of 1210 — 1230°C
No Ratio of brazing filler metal to additive powder Wetting and spreading Appearance and shape
1 1:1 Good Smooth and shiny
2 3:2 Good Smooth and shiny
3 2:3 Wetting, no spreading Rough, cracking and dark
4 7:3 Good Smooth and shiny

1 R [EIAC H iR S SRR 1Crl 8NIOTI Al bd b A {1 3 0 4 Ji (4742 2 88 1220°C ,30min)
(a) B bt 1 156l 5 (b) BLbl 3: 2808 ; (o) BUEL 7358 (d)BEEL 151,783 5
(e)BLEL 303,991 ; (DB 703,191

Fig. 1 Wetting and spreading on 1Cr18Ni9Ti sheets of the brazing metals with different powder

mixing ratios brazed at 1220°C for 30min

(a)ratio 1:1, spreading; (b)ratio 3:2, spreading;

(c¢)ratio 7:3, spreading; (d)ratio 1:1, wetting;

(e)ratio 3:2,wetting; (f)ratio 7:3,wetting
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2 NIRRT 2R 15 1 4T 4% 42 12 2 2 (AR 4R 280k 1220°C ,30min)
(a)BCEE 1:1;(b) AL 3:25(c)MibL 7:3
Fig.2 Microstructures of the brazing metals with different powder mixing ratios brazed at 1220°C for 30min
(a)ratio 1:1;(b)ratio 3:2;(c)ratio 7:3

K3 WL 703 T4 R A& W A 9 B TR (ST AR 2 80k 1230°C,30min)

Fig.3 Backscatter electron image of the compounds in the brazing metal with mixing ratio 7: 3 brazed at 1230°C for 30min

B4 AFBCHET SR T v,y + v/ 3RS P 803 1B B R (STR S %08 1220°C ,30min)
(a)BCLt 1:15(b) A 3:25(c)BEML 713
Fig.4 SEM images of the y',y + y'eutectic and compounds in brazing metals with different mixing ratios

brazed at 1220°C for 30min  (a)ratio 1:1;(b) ratio 3:2;(c)ratio 7:3

FS 3:2 BLHCATSEG )R by MY ST 4 B B4R (RT AR 2 800 1220°C ,30min)  (a) «y Bt 15 (b)y B[]
Fig.5 SEM images of the vy'in the brazing metal with powder mixing ratio 3:2 brazed at 1220°C for 30min

(a)+y dendrite center region; (b) v interdendritic region
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Table 2 EDS analysis results of different phases in the brazing metals brazed at 1220°C for 30min( mass fraction/% )

Ratio Condition Region Al Si Ti Cr Fe Co Ni Nb Mo W C
Brazing metal 3.90 1.24 1.59 10.80 1.48 7.92 57.72 6.95 — 8.41 —

1:1 As-brazed v dendrite center  4.00 0.48 1.25 10.87 1.03 8.84 58.82 3.10 3.13 7.66 —
v interdendritic 4.55 0.70 3.15 7.80 0.98 8.22 61.65 8.99 2.03 1.91 —

After diffusion v dendrite center  4.41 0.60 1.55 11.28 1.73 8.50 58.68 4.76 2.30 6.19 —

1:1 treatment

at 1180°C /4h v interdendritic 4.35 0.49 1.46 11.08 1.83 8.48 57.32 5.21 2.53 7.24 —

Brazing metal 3.93 1.18 1.34 9.55 0.87 8.31 54.02 7.50 3.04 10.25 —

3:2 As-brazed v dendrite center  4.32 0.51 1.29 11.09 0.72 8.57 59.63 3.84 2.89 7.15 —
v interdendritic 5.51 0.36 2.95 6.77 0.79 8.39 64.22 7.86 — 3.13  —

Brazing metal 3.93 1.25 1.13 9.50 1.53 8.02 53.03 7.59 3.35 10.67 —

v dendrite center  4.77 0.55 0.85 10.05 1.15 8.85 59.30 3.97 1.83 8.68 —

7:3 As-brazed v interdendritic 4.16 0.53 1.60 11.22 1.88 8.97 58.09 6.45 2.38 4.74 —
Grey blocky phase 0.94 9.16 1.24 1.35 0.41 5.83 45.20 28.93 — 2.53 4.41
White blocky phase 0.54 1.56 0.50 4.13 — 3.49 15.55 13.22 7.80 35.42 17.78
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Wettability and Microstructures of High Temperature
Ni-based Mixed Filler Powders for Wide Gap Brazing

LIANG Hai, YE Lei, MAO Wei

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: High temperature Ni-based mixed filler powders for wide gap brazing were produced by mixing a type of Ni-based high tem-
perature filler powder containing aluminum and titanium and the vy'precipitation strengthened Ni-based superalloy FGH95 powder. The
experiment results indicate that the mixed powder filler metals with proper mixing ratio possess good wetting and spreading performances
on the stainless steel 1Cr18Ni9Ti . Alloying effects in the brazing metal are considerable, and the maximum total content of aluminum
and titanium elements is surprisingly up to 5.49% . The mixed brazing filler metals after high temperature brazing exhibit no remarkable
element segregation except niobium and tungsten. After 1180°C /4h diffusion heat treatment, the element segregation is eliminated. The
microstructures of the brazing metal are uniform comparatively ,and characterized by equiaxed +ysolid solution dendrites with interden-
dritic blocky and short-stripy compounds and a little y + y'eutectic , and especially a large amount of fine dispersed +y'precipitation

hardening phases distribute in the vy solid solution, as expected.

Key words: Ni-based filler metal; mixed powder; wettability; alloying; microstructure



