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Circuit principle diagram of
WJF-38 instrument
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Fig. 2 Relationship between hardness
and aging time of LC4 aluminium alloy
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Fig. 3 Relationship between aging time and
displayed values of LC4 aluminium alloy
on WJF-38 instrument
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Fig. 4 Relationship between hardness and
displayed values of L.C4 aluminium alloy

after aging treatment on WJF- 38 instrument
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Fig. 5 Relationship between hardness of

LY12 aluminium alloy after aging treatment
and displayed values of WJF-38 instrument
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Table 1
LC4 aluminium alloy using method “ Y1”
of WJF-38 instrument

HRB Value of WJF-38

Results of testing hardness of

Value difference

1 74.5 74.7 -0.2
2 74.5 74.9 -0.4
3 82.0 81.8 0.2
4 79.7 81.0 -1.3
5 87.5 86.9 0.6
6 86.3 87.3 - 1.0
7 88.5 87.9 0.6
8 90. 8 89.6 1.2
9 90. 5 90. 8 -0.3
10 90.7 90.0 0.7
11 87.8 92.6 - 4.8
12 87.8 94. 0 - 6.2
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Table 2 Results of testing as-treatment LC4 aluminium alloy by WJF-38 instrument
Condition of heat treatment HRB Value of WJF Y of 7075/ % IACS
Quenching 57.5 2630~ 2640
Underaging 74.5 3025~ 3040
Nomal aging 81.0~ 90.7 3328~ 3642 30.0~ 35.0
Overaging 87.8 3735~ 3815 38.0~ 42.5
Annealing < 25 4399~ 4518 44.0~ 47.5
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RAPIDLY NONDESTRUCTIVE AND QUANTITATIVE
TESTING OF HARDNESS OF ALUMINIUM ALLOYS

Fan Jingyun and Wan Guoqing
Department of Materials Science and Engineering,
Harbin University of Science and Engineering, Harbin 150080, P. R. China

ABSTRACT The overaging parts and the underaging parts appear at the top and the bottom of the “C” shape relation-
ship curve, respectively, and there is a single-valued reverse “ C” shape relationship between the hardness of aluminium al-
loys such as LC4 and LY 12 after aging treatment and the displayed value of the low frequency WJF-38 type micro-com-
puter based automatic quality of material separator for metal, therefore the low frequency W JF-38 instrument was used to
quantitatively test hardness of the aluminium alloys whose Brinell hardness, Rockwell hardness and Vickers hardness can
be directly displayed in digits. the instrument can be used to accurately distinguish the heat-treatment state, aging degree
and separate the mixed materials. The hardness testing precision can be about HRB 1. 3. The separating speed can be

1500 parts per hour.

Key words aluminium alloy aging hardness low frequency nondestructive testing
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