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Nondestructive Evaluation for Grain Refinement
of Aluminum Alloy of Equal-Channel Angular Pressing
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£ 2 T 7574975 (Bqual-Channel Angular Pressing)olehe 7138 ¢& ol &89 2AYE w7 FER
Fo] @ olgHoiNn gtk o)HE FEATTHE ol&A ¢FUEEEY ZHYE submicrometer TELE
BAEL FPssAl HUTh B QFNE QANE, A=A, Az 3F, 259898 2 e e B ¢
2o 24Y vlA3 AEE BARYD. ECAP 713 F 24 F njAgd g8t ZE 2 A=r) 848 71
APl 28% gHo2HE 285 $4& ECAP/IF F9 &50) ma27 vehed, A3-Fas E444E ECAP
42 A9 g nFAee] g7t gioh. 18 n ECAPZFE ¥ AERdA FAHEY & FAFHATE WYl
yelgth 2 =R vnEe J1ge Asstd 24Y wAsE dddied 71230 AsEA9 g80] 7dEn.
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Abstract The grain size of aluminum alloy was refined to the submicrometer level by using equal-channel angular
pressing(ECAP). The effect of grain size refinement was evaluated by the tensile test, micro-hardness test,
microstructire observations, ultrasonic test and acoustic emission test. The strength and the Vickers hardness were
increased significantly according to grain size vefinement after equal-channel angular pressed. The ultrasonic velocity
was faster after equal-channel angular pressed, and the high frequency range appeared. The results of the ultrasonic
velocity and the frequency range are expected to be basic data that can prove the grain size refinement.
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Fig. 1 Schematic diagram of egual-channe! angular
pressing
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2.2. NzFoks 24 (Time-Frequency Analysis)
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Table 3 Conditions of equal-channel angular pressing
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Table 1 Chemical compositions of specimens (wt%)

Ultrasanic Flaw
Detector

SitFeiCulMn| Mg|Cr|2Zn| Ti| Al

UsD 15 PC System
1080Al osalossl - | -1 -1 -1 |-l
alloy J\M
5083 ADD Converter -

l\\" Prik
allo;\f 132|.181(.014|.489(4.13|.104 | .016|.019 | bal. vider

Table 2 Mechanica! properties of specimens

0.5% Ultimate Fig. 2 Measurement system of ultrasonic test
proof tensile Elongation | Hardness
stress strength (%) (Hv)
(MPa) (MPa)
1080A 45 57 46 28
alloy
S083A 167 337 22 76
alloy

3.2. ECAP7I3

Digital Wave
Model FM-1

A7 0mme} Al alloyE ECAP 7FE3r| 93] 474
129mmE s Awtez A JHER ¥ Holg
100mme deslgch BCAP 345 2al HdTL
ARSI F Y AdZoEA ¢k fazie)e O, ~ Fig. 3 Measurement system of acoustic emission
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{g) annealed 1080AI at 573K after 4 passed

(b} 5083Al before ECAP
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Fig. 4 Optical and TEM photographic of aluminum alloy
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Table 4 Mechanical properties of before and after
equal-channel angular pressing

0.2% | Ultimate
proof | tensile | Elongation | Hardness
stress | strength (%) (Hv)
(MPa) | (MPa)
Before 1080Al 45 57 48 o8
alloy
1 passed
1080AI alloy 133 140 13 50
4 passed
1080AI alloy 150 162 26 51
Before 5083Al 167 37 o0 76
alloy
1 passed
5083A! alloy 268 352 18 105
4 passed
50831 alloy 281 348 21 110
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Fig. 5 Hardness of 1080 and 5083 aluminum alloy
according to annealing temperature
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Fig. 6 Ultrasonic velocity of aluminum alloy
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Fig. 7 Time-freguency analysis of aluminum alloy according to ECAP and heat treatment
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