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Impact test (The concept)

1. What is impact?

« Force with high magnitude but low duration

2. What parameter can be used to represent impact
strength?

* Energy directly

3. How impact test is different than tension test?

* Need to measure energy




Impact test (The concept)
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© 2024 University of lllinois Urbana-Champaign, All Rights Reserved.



Energy conservation

Uspecimen =mg(h — h,)

position
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Drop-weight impact test apparatus

Weight Potential ener
Height of fall >

Mass Kinetic ener
Velocity gy

Photo-sensor
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Brittle to ductile transition of *
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Brittle to ductile transition of *
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Toughness testing

Fracture

______________________________________________________________________________________

v

Mode | Mode | Mode [ll
Opening Sliding Tearing
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Effect of specimen size (width)

o — Operating stress

KIC — o-w/naY a — flaw size

Y — Specimen geometry

% Plane
! strain
I
I

K;. 1s material property
1f some conditions are
satisfied

Specimen thickness
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Load-COD plot .

. b  p |
PQ / max / o Pmax=P Q

Applied Load, P

/ Type 1 /Type I1 / Type 11l

Crack Opening Displacement (COD)




Validity Criteria .
a T
fo = BT/QW]C(W> @

COD ﬁ— .
The following four criteria must be satisfied: w

W-d/2
Ensures fatigue plastic > (i r‘“’::_”
zone is small (2) PPfECﬂKk <06 PQ :ﬁl.‘gm;.}_;irm-mu l
P
Ensures low strain — (i) P _<1.1P
hardening at crack tip max ¢ [ 1 A
o) B | Z,
Ensures crack tip plastic K \ o

0
zone size is small > (iii) G«W—G.f>2.5t—'J kSOI;D

Q1'd P
Ensures validity of the ) a
geometric factor > (iv) 045> —2=>0.55
W
If these conditions are satisfied, then:

Pyrecrack 1S the max load required to form the sharp
fatigue pre-crack

© 2024 University of lllinois Urbana-Champaign, All Rights Reserved.



© 2024 University of lllinois Urbana-Champaign, All Rights Reserved.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

