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 965 
 (Au),  (Ag),  (Cu) 

 (Sn)  Ag, Cu  Sn 0.56–3.49 wt.%, 0–1.50 wt.%  0–1.35 wt.% 
 2669–2558 

 (Cu )  (Sn )
 96.57Au 1.02Ag 1.22Cu 1.19Sn 

 370.49 MPa  965 
 965 

 :  965, , , , ,

Abstract
 This research investigates the influence of silver copper and tin alloying element within gold
brazing alloys 965 for jewelry industry onto strength of brazing-line. The specimens composed of Au, Ag, Cu
and Sn. The volume of Ag, Cu and Sn were varied between 0.56–3.49 wt.%, 0–1.50 wt.% and 0–1.35 wt.%
respectively. The strength of brazing-line was tested by tensile testing according to TIS 2669–2558. It was found

that the copper (Cu ) and tin intensity (Sn ) were increased which affect to trend of ultimate tensile strength
of brazing-line was increased. The specimen 96.57Au 1.02Ag 1.22Cu 1.19Sn had highest value of ultimate tensile
strength was 370.49 MPa. In addition the adding copper and tin alloys to replace silver alloy in gold brazing
alloys 965 as a result to strength of brazing-line increased, and it can also save raw materials cost for
production of gold brazing alloys 965.

Keywords : gold brazing alloys, silver, copper, tin, brazing-line, jewelry industry
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1.
 965 

 96.5%  3.5%  [1]

 965 

 965 

 965 

 965 
 96.5 

 965  (Ag) 

 (Cu) 

 [2] 
 (Sn) 

 [3] 

 965 

2.

 965 

2.1  965
 965 

 (Au) 96.5 wt.%  (Ag) 0.5–3.5 wt.%
 (Cu) 0–1.5 wt.%  (Sn) 0–1.5 wt.%

 1
 3.5 wt.%

 965  1 
 965 

 X–Ray Fluorescence Spectrometer 

 2

1
965

 (wt.%)

Au  Ag  Cu  Sn

1 96.5 3.5

2 96.5 3.0 0.5

3 96.5 3.0 0.25 0.25

4 96.5 2.5 0.5 0.5

5 96.5 2.0 0.75 0.75

6 96.5 1.5 1.0 1.0

7 96.5 1.0 1.25 1.25

8 96.5 0.5 1.5 1.5

 1  965 

 2  965 
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2.2
965

 965  (Tensile
testing)  2669–2558

 3 
ss400 4 a)

965

0.5 .
 2 

LPG Neutral Flame
4 b)

1
6

1
 4 c)–d)

3 . 2669–2558

a) b)

c) d)

4

2.3
965

965
 (Tensile testing)

 (Universal testing machine, UTM) LLOYD
LS100 Plus  (Load cell)  100 kN

 0.2 mm/min
5

5

3.
3.1 

965

x – ray fluorescence

2

 (Boric acid powder)  (Flux)
 (Slag)

2
 965  [4]

(wt.%)  (wt.%)
Au Ag Cu Sn Au Ag Cu Sn

1 96.5 3.5 96.51 3.49

2 96.5 3.0 0.5 96.49 3.02 0.49

3 96.5 3.0 0.25 0.25 96.61 2.97 0.27 0.15

4 96.5 2.5  0.5  0.5 96.67 2.50 0.49 0.34

5 96.5 2.0 0.75 0.75 96.66 1.99 0.74 0.61

6 96.5 1.5 1.0 1.0 96.58 1.54 1.19 0.69

7 96.5 1.0 1.25 1.25 96.57 1.02 1.22 1.19

8 96.5 0.5  1.5  1.5 96.59 0.56 1.50 1.35
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3.2
965

 965 

 965 

3
6  96.57Au 1.02Ag 1.22Cu 1.19Sn

370.49 MPa
1.19 wt.% (96.59Au 0.56Ag 1.50Cu 1.35Sn)

965
7 965

 (96.49Au 3.02Ag 0.49Cu)
7 a)

965  (Dendrite
structure)

7 b)–c)
965

[5]
965

965 1.19 wt.%
965

3
 965

 (wt.%)  (MPa)

Average SD

1 96.51Au 3.49Ag 265.60 5.33

2 96.49Au 3.02Ag 0.49Cu  290.71 3.41

3 96.61Au 2.97Ag 0.27Cu 0.15Sn 314.42 5.09

4 96.67Au 2.50Ag 0.49Cu 0.34Sn 330.99 2.95

5 96.66Au 1.99Ag 0.74Cu 0.61Sn 330.69 4.08

6 96.58Au 1.54Ag 1.19Cu 0.69Sn 355.29 6.52

7 96.57Au 1.02Ag 1.22Cu 1.19Sn 370.49 1.04

8 96.59Au 0.56Ag 1.50Cu 1.35Sn 337.17 9.64

6
 965 

a) 96.49Au 3.02Ag 0.49Cu b) 96.66Au 1.99Ag 0.74Cu 0.61Sn

c) 96.59Au 0.56Ag 1.50Cu 1.35Sn

7 965 [5]

 ( )
 965 

6

[6]
 965

 (Ag ), (Cu )

 (Sn ) (1) – (3)

Ag , Cu Sn
4

Ag, =
( %) %

( %) ( %) ( %)
                 (1)

Cu, =
( %) %

( %) ( %) ( %)
(2)

Sn, =
( %) %

( %) ( %) ( %)
(3)
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4  (Ag )  (Cu )  (Sn )  965 

 (wt.%)
 (wt.%)

965 (%)
(MPa)

Au Ag Cu Sn Ag  Cu  Sn

1 96.51Au 3.49Ag 96.51 3.49   100.00   265.60

2 96.49Au 3.02Ag 0.49Cu 96.49 3.02 0.49  86.04 13.96  290.71

3 96.61Au 2.97Ag 0.27Cu 0.15Sn 96.61 2.97 0.27 0.15 87.61 7.96 4.42 314.42

4 96.67Au 2.50Ag 0.49Cu 0.34Sn 96.67 2.50 0.49 0.34 75.08 14.71 10.21 330.99

5 96.66Au 1.99Ag 0.74Cu 0.61Sn 96.66 1.99 0.74 0.61 59.58 22.16 18.26 330.69

6 96.58Au 1.54Ag 1.19Cu 0.69Sn 96.58 1.54 1.19 0.69 45.03 34.80 20.18 355.29

7 96.57Au 1.02Ag 1.22Cu 1.19Sn 96.57 1.02 1.22 1.19 29.74 35.57 34.69 370.49

8 96.59Au 0.56Ag 1.50Cu 1.35Sn 96.59 0.56 1.50 1.35 16.42 43.99 39.59 337.17

8  (Ag )
 965

9  (Cu )
 965

10  (Sn )
 965

 (Ag ) (Cu )

(Sn ) 965
4 8–10

(96.51Au 3.49Ag)  (96.49Au
3.02Ag 0.49Cu)

265.60 MPa 290.71 MPa

Cu

(96.49Au 3.02Ag 0.49Cu)
(96.61Au 2.97Ag 0.27Cu 0.15Sn)
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 290.71 MPa 
314.42 MPa 

 Sn

4.

 965 

 x – ray
fluorescence 

 (Boric acid powder)  (Flux)
 (Slag) 

 (Ag )  (Cu )

 (Sn )  965 

 Cu  Sn

 96.57Au 1.02Ag 1.22Cu
1.19Sn 
370.49 MPa

 965  1.19 wt.% 
 965 

 965 

 965 

5.

 ( .)  2560

1 . 303–2548 
(GOLD ORNAMENTS), 

2  “
 965” 

 ( .), 2550
3  “

 965

 ( .), 2560
4  “

 965
”

. 2562, 21-24  2562
 537-542

5  “

 965  
”

 ( .), 2560
6 Pearson W.S. The Metallurgy of The Carat Gold Alloys. Gold

Technology, Issue No. 4, World Gold Council, 1991, 2–25
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