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Effect of Sn and Bi Microalloying on Microstructure, Mechanical Properties
and Cutting Performance of 6026 Aluminum Alloy
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Abstract; The lead and cutting free 6026 aluminum alloy were prepared by Sn and Bi instead of Pb. The effect of Sn and
Bi microalloying on microstructure, mechanical properties and cutting performance of 6026 aluminum alloy were studied
by means of optical microscope (OM), scanning electron microscope (SEM), tensile testing machine and high-speed lathe.
The results show that the microstructure of 6026 aluminum alloy with Bi element is composed of a-Al, Mg,Si, CuAl, and
Bi phases. The microstructure of 6026 aluminum alloy with Sn and Bi elements is composed of a-Al, Mg,Si, CuAl, and

SnBi eutectic. The composite addition Sn and Bi elements makes 6026 aluminum alloy have better cutting performance,

smaller chip size, tensile strength, yield strength and elongation are 358.3 MPa, 295.7 MPa and 13.9%, respectively.
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Tab.1 Chemical composition of 6026 aluminum alloy

ERRT Si Fe Cu Mg Sn Bi Al

1 1.14 0.15 042 0.83 - 0.67 R
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BRI % % 0 630 t BFEHL, # 6026 A4
W 2= K2 I, R3] 430 °C, H 4 B A B R
B B B A% 40 mm (R, BTEMEE N 440 C,
BB 0.6 m/min, K558 UG, FEBTEREM L
A, KPS EH, MbtmBmE, E£%F
DM4000M #1441 8 #4455 . H 37 SUS220 Al = 73 #E 4%
& 5T B b AT SO0 4 200 22 R AR
4387, 7E JGK-550S % 3 % IR b #E17 YAl i Tk
5, #EJJ &R 0.5 mm, F #2500 r/min, Y HI # EE
7 0.5 m/min, ¥ 6026 £ & & H7 B M £E 535 C [
W2h, KEFE 170 CHZL 8 h, 7EHALHGF K
6026 554 4 B AR A 1 BURE , 5 30 N T R b HE

100 pm
(a)t " F BB 4 4

IR (1), 76 DNS200 %Y H - $i7 {8 i 56 #1 |
frE B PR 56, B 3 A 2 mm/min,

e ga/ 0.8
------------ D e B b]
‘/n 25
35

B 1 LR TR R

Fig.1 Shape and size of tensile sample
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Fig.2 Microstructure of 6026 aluminum alloy extruded bar with Bi element
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Fig.3 Microstructure of 6026 aluminum alloy extruded bar with Sn and Bi elements
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Fig.4 Chip morphology of 6026 aluminum alloy extruded bar
with Bi element
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Fig.5 Chip morphology of 6026 aluminum alloy extruded bar
with Sn and Bi elements
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Tab.2 Tensile properties of 6026 aluminum alloy
extruded bar

AetS  HURRE MPa  JEIRIREE MPa K E(%)
1 364.5 302.1 133
2 3583 295.7 13.9
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