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Abstract: In order to eliminate the stretch residual stress in surface of the 2D70 aluminum alloy,
which has a medium strength and been widely used, the effect of surface strengthening by revolving
canister on the microstructure and mechanical properties was studied- The emphases were on the
surface residual stress, surface morphology, fatigue under high or low frequency and the origins of
the fatigue cracks. The results showed that although the compress residual stress was obtained,
some damages were also found in the surface after the samples were treated by revolving canister
strengthening. The fatigue strength and life under high or low frequency were little influenced, but
the origins of fatigue cracks were obviously altered by the processing of revolving canister strength—
ening.
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’ Table 1 The composition of the 2D70 aluminum alloy
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Table 2 The process parameters of surface
strengthening by revolving canister 3
Rotating Formal | Reverse Table 3 T he results of the surface residual stress

No speed rotating | rotating Intermittent | T otal time

’ T 2. : time/ min /h No Strengthened|Strengthened [Strengthen ed

/ (r+ min~ ") |time/ min |time/m in
strengthened | for 2 hours | for 3 hours | for 4 hours
1 16. 4 15 15 2 2 .
Residual
2 16. 4 15 15 2 3 stress + 50 - 144 - 119 - 149
/MPa
3 16.4 15 15 2 4 - —
Note: "= ° compress residual stress; + = stretch residual stress
GB6399- 86 , 2.2
AG-250KNE , , R=0.1, 4h
0.167Hz la, b la ,
b )
JSM 5600LV ) ,
MSF-2M X . Cr “ " 2 1b

Ko ) 2 .
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The morphology of the samples with no strengthened (a) and strengthened for 4 hours (b)
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T able 4 T he fatigue life of 2D70 alloy

State of the samples

No strengthened

Strengthened for 2 hours

Strengthened for 3 hours

Strengthened for 4 hours

Fatigue life
under 330MPa,
N 50/ (103 cycles)

132. 862

90. 678

80.316

92.704

2 4h
Fig.2 The magnified photo of the sample

that strengthened for 4 hours

5

(1

Table 5 The fatigue strength of 2D70 alloy

2D70

State of the samples

No strengthened

Strengthened for 2 hours

Strengthened for 3 hours

Strengthened for 4 hours

Fatigue strength

under 107 cycles,
050/ MPa

235.77

215.79

212. 66

209.79

6

Table 6 The low frequency fatigue life of 2D70 alloy

State of the samples

No strengthened

Strengthened for 2 hours

Strengthened for 3 hours

Strengthened for 4 hours

Fatigue life under
380MPa,
N 50/ 10° cycles

33.081

24.242

25.939

22. 888

3 (a)

5 (b)
Fig.3 The fracture morphology of the samples with no strengthened

(a) border; (b) internal

(T4 % 60 M)



60

/2004 10

M etal and carbide coatings of ceramics particles using chemi-

cal plating techniques| J]. Journal of the Japan Society of Pow—
1993, 40 (12): 1185- 1189.
LEEY F,et al. Effects of SiC reinforcement by electroless cop—

der and Powder Metallurgy,
[ 14]
per plating on properties of Cu / SiC composites [J] .Powder

M etallurgy, 1999, 42 (2): 147- 152.

[15] LEONCA HE, DREWRAL J M .Preparation of nickel coated
pow ders as precursors to reinforce M Cs[ J] .J Mater Sci, 2000,
(35): 4763- 4768.

[16] DELANNAY F, FROYEN L, DERUYTTEE A. Review the
wetting of solids by molten metals and its relation to the
preparation of metal matrix composites [J] . J Mater Sci,
1987, (22): 1111- 1115.

[17] KINDL B, et al. The control of interface and microstructure of
SiC/Al composites by solgel techniques [J] . Composites Sci—
ence and T echnology , 1992, (43): 8- 93.

[18] CHEN Yu+in, CAO Mao-sheng, XU Qiang , et al. Electroless
nickel plating on silicon carbide nanoparticles [J] . Surface and
Coatings T echnology, 2003, 172: 90- 94.

[ 19] s SiCpNi [J] .

, 2002, 31 (5): 19- 21.
[ 20] , . SiC,

[n - , 2001, 21 (4): 73- 76.
[21] , , . Ni  SiC -

, 2001, 32 (2): 161- 164.
[22] . . [l
, 2002, 31 (3): 184- 186.
[23] , , ,
[J1 - , 2002, 17 (5): 1058- 1062.

[24] , ) )

[J] . , 2002, 17 (6): 1311- 1314

[25] ) , . Sic
[J] . , 2000, 21 (2): 52- 56.

[ 26] SWINDLEHURST S J. Thermal treatment effects in SiC/ Al
metal matrix composites [J] . Journal of Materials Sci, 1994,
29 (4): 1075- 1078.

[27] QIN S. Temperature dependent Young’' s modulus of an SiC,/
Al1203 composite [ J] . Journal of M aterials Sci, 1995, 30
(20): 5223- 5226.

[28] , , ,

[J1. , 1999, 21 (5): 12— 14.

[29] [

, 2000, 33 (9): 12- 13.
[30] ) , ,
[J] . , 1998, 31 (7): 12- 13.
863 (2002A A305509)
1 2004-04-25; 1 2004-08-25
(1971—), s s
s : (150030)

ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok

(L% 56M)

4 (a)
Fig.4 The fracture morphology of the samples
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