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Abstract : The evaluation of fatigue limit - o, for AISi7TMg, AICu6Mn aluminum alloys is frequently encounter in material testing. In

this method there is necessity of manufacture of test-tube from tested material or detail and made tension test.. There is destructive
method. For many details there is not acceptable. Calculated in the usual ways fatigue limit appear only their statistical averaging
between a number of structural factors indicating the influence. In material testing there is interest to non-destructive evaluation of

fatigue limit o_; for the specimens and details. In this paper is lock at possibility for non-destructive evaluation of fatigue limit o_; by

means measure velocities of propagation of longitudinal and transversal ultrasonic waves - VL and VT in tested materials and details.
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1.Introduction

Destruction of fatigue in aluminum alloys can occur in
an area of elastic deformation. Even adding modifiers US sensor
and higher plastic limit leads to destruction without
structural changes and a clear boundary-c.;. Under the

action of cyclic stresses brittle fracture occurs. Fatigue of

material, ratio is dependent on the dimensions of the K=1 ...
dendrites (Solid solution of Si in Al). K=2 D
2. Structure of aluminum castings alloys and Kjg -----------
ultrasound =5 o]
Aluminum alloys AISi7Mg, AICu6Mn have a structure

shown in Figure 1. There are a-matrices and Si eutectic — 1 !

in the form of fiber in inter dendritic field. Phases of DA| =gz DK a’s dendrites - (Al
Gine-Preston after heat treatment of Mg, Si, 6-Al,Cu. By k=1 phase ). Eutectic at/ grain
the relationship (1) are defined: Grain size- D, : about D, -average boundaries-(AI + S')
AlSi7MgSr [Popov] .It was receive (24 + 35) um and value of dendrites Microstructure of
silicon eutectic - (1,2 + 4,0) um. . It is AICu6Mn alloy, AlISi7TMg, AICu6

Fig.1.

the grain size D_Cu is in the range (29,03+132,86)um.

() o0,=0.19HB
The  relationship  between D, and  acoustic

characteristics (VL;VT;aL)is 1] where: HB is Brinell’s hardness.

This article consider the microstructure’s factors as to

(1) W(VL V; ) f4 (D_m)g'oh_ =0 destruction of fatigue. The fatigue of the grain size- D,
of the Al- phase. In literature [3] is given depending
Ax*V'(2 3 o ,|D). itis shown explicitly.
WhereW(Vl_;VT):——T3 —+—< |and ’1( ) 19 shown explctty
1125 V2 VSV,

3 or=0x+K..[0]"";R=-1
(V,;V;;a, ) is respectively longitudinal and transversal RTTRTTR ;

velocity and attenuation in ultrasonic wave propagation
ASTM E 494: 2010. where o ; KR - material constants. To obtain explicit

constants in (3) for cast aluminum alloys AISi7MgSr,
AICu6Mn considering the relationship:
a) Hol-Petch’s relstionship [4]

3.Empirical correlations

_ an(p)™?
The materials science used to dependence. [2] (4) Og =0y + Ky (D)
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where: o} =50MPa K (*=8.5 MPa.mm"

b) From Solution of Businesq’s problem [5]

(6) Ty ~@(v)HB

2
where v = w,

- (VT /VL)2
1 2 12
o(v)= 5(1_ 2.v) +§(1+ v [2.a+v)]
C) Tresca’s condition for plasticity [2]
(6) Ty =0s5/2
Therefore there is relstionship

(7)) oOg= go(v)HB

4. Derivate ot relationship o:l(D_A,)

From equations 2 and (7 follows
o, 019HB _ =0.19¢(v) and therefore
Os (”( )HB
* T 0197()
After substitution (8) in (4) it was obtained
—\-1/2
o, _ éAI)+K§AI) (DAI) and
0.1997'(v)
- -~ —\-1/2
® o.-5" +k™ (D)
(Al)
~my _ 0. 190—(§AI) C (Al _ 0.19Ky
where Oy " = y Ky =
o(v) o(v)
5.Conclusion

In this paper the relationships (7) Og = go(V)HB and
(9)o_ ( )are obtain.

The material constants in (9) are Ojg = O'éAI)

Kg =KK™, v=v(V;V;) then

coefficients are

and

Because there is

oM =G VVL ) KA KY VY, ).
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It is non-destructive evaluation of material constants.

Oir; Kg.
6.M3mepBane Ha V| u V;

3a n3mepeane Ha Benmuunnte V|, u Vi ce usnonssar

yITpa3BykoBu ocezarenu ¢ mmesoractuam (ITIT) X -
cpe3 u ¢ur.2., Y- cpes, ¢pur.3. Ha p-ma PANAMETRICS
— CAlQ

dur.3.

3a msmepsane Ha Benmummute U 1,48 ce msmomssa

yaTpasBykoBo ycrpoiictBo US Key ( ¢-ma LECOEUR
ELECTRONIQUE, Opanns). TouHOCTTa Ha

u3Mepsane Ha Bpemero Ha b, 1, £5¢ 0.01 £S.

e 7= = 7=

dur.4.

O®ur.5.

Mukpomersp Digimatic Micrometer (MITUTOYO,
Snonms).  O6xsar 0-30 mm. To3u MHKPOMETBHD,
eMMHCTBEH B CBETa, M3MEpPBa C TOYHOCT HA OTYETA

0.0001 mm u TounocT Ha m3mepsareto AS +0.54m.

Bemuunnute VL u VT C€ u34yuciaiaBar oOT

3aBUCHUMOCTHUTE, chriacHo ASTM E 494-2010
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21, mm

(10) VL,T :m
LT/

kpaeto |,MM- npenenuna na n3MepBaHus oOpaserl,
tL’T, MS- CbTBETHO BpPEMEHA Ha PA3NPOCTPAHEHHE HA
HAUIBXXHU U BBJIHH.

HalPpeYHH  YJITPa3BYKIIOBH

M3non3sst ce JoBepUTEIIeH HHTEPBA 3a VL 1 e[3]

l 1/2
(11) Vmi(ﬁ) T(na)S, .

M3non3Ba ce TojgepaHTHEH UHTEPBAI 3a VL 1 e[3]

1 1/2
(12) VL’Ti(“Hj T(na)S,, .

Kpnero V| 1 n SVLT Ca ChOTBETHO CPEAHA CTOMHOCT M

CTaHIAPTHO OTKJIOHCHHUE 3a HM3MEPCHATa CKOPOCT, N —

Opoil Ha usmepBanusta, | (N;Q)- pasupeseneHue Ha

CrromsaT p BepostHocT Pr =1— o1 .
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