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S¢=aNP (F-Y)

:O‘ 49 aS
2
a= (fsut) (v_‘ﬂ)
Se
_ 1 fSut
b=-3log( ") (A1)
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Primary locati test-T02
Load: 1.0*2500 | 1.1*2500 | 1.2*2500 1.3*2500 1.4*2500
Cycle (M. C.): 0.3 0.3 0.3 0.3 0.21
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Staircase test-T03 Load: 1.3Fn = 3250N Cycle (M. C.): 0.9

Locati after staircase Load: Cycle (M. C.):
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Staircase test-T04 Load: 1.2Fn = 3000N Cycle (M. C.): 1.0

Locati after staircase Load: 1.3Fn = 3250N Cycle (M. C.): 0.39
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Staircase test-T05 Load: 1.3Fn = 3250N Cycle (M. C.): 1.0

Locati after staircase Load: Cycle (M. C.):
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Staircase test-T06 Load: 1.2Fn = 3000N Cycle (M. C.): 0.97

Locati after staircase Load: Cycle (M. C)):
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Staircase test-T07

Load: 1.1Fn=2750 N

Cycle (M. C.): 1.0

Locati after staircase

Load: 1.2Fn = 3000 N

Cycle (M. C.): 0.49
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Staircase test-T08 Load: 1.2Fn = 3000 N Cycle (M. C.): 0.82

Locati after staircase Load: Cycle (M. C.):
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Staircase test-T10

Load: 1.1Fn = 2750 N

Cycle (M. C.): 1.0

Locati after staircase

Load: 1.2Fn = 3000 N

Cycle (M. C.): 0.12
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PSA PEUGEOT CITROEN
LEGEND
T4 b Mo FATIGUE LIFE TESTING SYNTHENIS
CNo (g Poweten STARCASELOCATI METHOD
Court b chmegredd IF sescmmnary
Fromsds thabitinl i (b rast
Ourabitty ot N ber of cycho: 1,000,000
GLOBAL INFORMATION
Suappbe SAPCO Ranpormibie BARCO
et project: 200 Part Janing 208 Maursieg
Part refarence: 610080000
Toat partamed: FATIGUE TEST
[Fatigee tte contract 1 Fpe 0 4 2000 N ] LO00000 _ cycles |
DETERMINATION OF FIRST VALUE OF LOCATI TEST (This dotermiration |8
Lnad on nurrmical sosiyss )
Maturial used for susied parns
Ralative disperwan for {1 o1
Foroe usod for cakutation S e T
Numenonl resuits in rumber of cycies: 1
First velue 10 spply for Locatl test; (0 can b oheegad by hning) " 1,000,000 cytins
TEST RESULTS AND FATIGUE LIFE EQUVALENY CALCULATION
FIRST VALUE TO APPLY ON STAIRCASE (Locstl method)
N 1 1 2 3 415 (] rls s lwol vl 4| s
PART 0 N ot In Malllon 0,301 0.30] 0.30] 030f 021] 0.00{ 0. 0.00] 0.00] 000 0.00] 000} 0.00] .00 D OO
" Yoo V10 10| A | Ts| e vr| Al In| 2 |21 22| 23] 34
RESULT PART 0/ [ ¥ sF oo ne 130 Fn w 1006000 eyelns |
STAIRCASE: mean strength result LOCATI TEST
Fdo 130 Fn  Slep= D1 (*q*Fdo) Romark If you have 1o perform more than 4 e,
Breoken Part: . YOu have 10 Inckide 1 1he 1ablo ordy (he st 4 slop!!
Nan damaged pan o
Bhany | 2500 | 2750 | 3000 | 3260 | 3800 | 3750 wgm Tivmtd (oawm 1 | Libwioet favem 3 | Liuoind cmwws 1 | Liwbind comm 4
[P N RN 0 0 N 0 S0 20 M Ml Ml (T I 1) Muq]r'ﬁuij] o
. E 100 0 Qq
F s 103 0,00 171 30 ] 1% E
; D 31 Tos ] (oo 20 0% [ %0 140 3]
- T08 1 20 140 w
4 : Tor. o] 0
0 Tir 100 | 130 | 548 [V a0 » 7l
2 C You KX KED 130 140 L0
1 " 8| 1ol tool o] v 10 113
°
10
19
1
1
1
AL
i
Moan strangth mi» 120 Moan strength
For infonmation. mt must be dosed 10 @ o na= 124 Fn ™ 1,000,000 cychun
Confiem valdity of Yest resull m2 o= oer (proto relative dispersion)

[¥e] (andgl aiged) Z jommo g 30 19igm diwsd 45 52 5 (K (39031 i 1Y oY S

o



Qs o ol il slag s jo |y Glakad CanSs ¢ jgige diwd 4 > (K gl g5l e
BB 2 YY-F S Lol p a8 0l oo +/+ Y oomnd SasSTy L™ = 1.24 ¥)-F S8 4 asg5b

Dgb oo b5l Jgd

i
Acceptance graph ‘
15% (
— T i
14% | e N=6 |
—N=8 |
1% | =10
| o 12% —=N=15
- e N 20
| & 1% =50 (Prod) |
| Q
Part tested
o 0% - () 1
3 axlad 4z ]
8 9% o //f
& S/ ‘
8% )R Ao /
|
. A | — \
6% - /
, |
5% v | Y —
1 12 14 16 18 2 22 24
relative mean resistance m*

[¥e] g po S Hlog05 33 95 95995 el y YU 595 g0 diwd dnkad ygu T Az (¥V-Y S

(o0 5ol digod) a1 gili digod oawy yr Y-0-F
Colo slo e YY-F IS8 @ a5l (rizmed g 4yl diged a5 2 (Ko 9051 @l (o 5l o
A5 00,8 Cogll dxdad Sl >lgi e gul ol jlu axdad L 43§ O a0 Ol STae b aslad
pgo deﬂ plol o9z .l oals ool las 3L ale Qj.oﬂ L Slon >ly cogas JIYVE-Y USS o
23bse sl 0ge3] il

SLE TAY B YOY la IS5 0 o5 36 mle oge)l 510395 S5 ol olulis sl LS sllas

el 00 ool

2



(< (&

[#] Sy dam i g 5 51 g (o Muol) 35 digod (o gl Wigns 4o S 5 (AN FPY-Y ST

fv




Primary locati test-V2T01

Load: 1.0%2500 | 1.1%2500 | 1.2*2500 | 1.3*2500 | 1.4*2500
Cycle (M. C.): 0.3 0.3 0.3 0.3 0.29
[ 4 ™
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Staircase test-V2T02

Load: 1.3Fn = 3250N

Cycle (M. C.): 0.9

Locati after staircase

Load: 1.4Fn = 3500N

Cycle (M. C.): 0.5

™
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Staircase test-V2T03

Load: 1.4Fn = 3500N

Cycle (M. C.): 0.57

Locati after staircase

Load:

Cycle (M. C.):
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Staircase test-V2T04

Load: 1.3Fn =3250 N

Cycle (M. C.): 1.0

Locati after staircase

Load: 1.4Fn =3500 N

Cycle (M. C.): 0.25
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Staircase test-V2T05

Load: 1.4Fn = 3500 N

Cycle (M. C.): 0.71

Locati after staircase

Load:

Cycle (M. C.):

——
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Staircase test-V2T06

Load: 1.3Fn =3250 N

Cycle (M. C.): 0.89

Locati after staircase

Load:

Cycle (M. C.):
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Staircase test-V2T08

Load: 1.2Fn = 3000 N

Cycle (M. C.): 1.0

Locati after staircase

Load: 1.3Fn 3250 N

Cycle (M. C.): 0.29
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PSA PEUGEQT CITROEN
LEGEND
0 be fed FATIGUE LIFE TESTING SYNTHESIS
Mo chenge Paneie STAIRCASE.LOCATI METHOO
T
Fommudn delied i the cel
Duraniity strengih af N nusroer of oycle: 1,00¢ 200
GLOBAL INFORMATION

Suppher: SAPCO Responmble SAPCO

webicls projct 06 Part tening 3086 Mourteg - Vier 02

Part reforanca: SE35980050

Test perfomed: FATIGUE TEST
|FlnE fifo contract 1 Fn= o 1 2500 N at 1,000.000 oyclos I

DETERMINATION OF FIRST VALUE OF LOCATI TEST {This determination is
Buned on rumencal areysis)

Matenal used 1o dested parts:

R for 1 o1

Force used for calaudotion: 1 Fn

Numencal results in number of cycies. 1,000,000

Firat value to apply for Locati test: (1t can be changed by hand) —d 1,000,000 cycles

TEST RESULTS AND FATIGUE LIFE EQUVALENT CALCULATION

FIRST VALUE TO APPLY ON STAIRCASE {Locatl method)

[Number of losd | 1 2 3 4 5 8 | 7 B 9 w12 ] ]S
PART 0 N of cycle in Milkon 0.32 0.30| 0.30| 0.30] 0.29] 0.00] 000] 0.00| 0.00 0.004 0.00 0.00| 0.00] 0.00] 0.00
=FiFn 100 110]120| 130|140/ 150( 16| t7| 18| 19 2 21| 22| 23] 24
RESULT PART 0: | Fa'sFdelFo= 1.32 Fn o 1000000 cycles |
STAIRCASE: mean strength result LOCATI TEST
Fdo 132 Fn Step= 0.1 (=q"Fdo) Remark: If you have 1o perform moee than & level,
Broken Part: = you have %0 incude in the table ondy the fast 4 stop!!
Non damaged part o
Start | 2600 | 2750 | 3000 | 3250 | 3000 | 3700 | 4000 | 4200 | 4300 Prece . N Loosd case 1| Loaod cese 2 | Lowos cese ) | Lowsd case 4 r—
Leve| v |11 f1afafrafsalvalr] e i [T I T2 I ) I s
x | 1ot 100] 132 | 132
13 0 3 T02 100|130 050 | 140 150 143
74 X 703 | 0.67 | 1.40 130 180 127
13 o 4 T4 1001130025 140 1% 1.38
14 x k) 108 LRARRE 150 180 132
13 * [ TD8 089§ 130 1.40 150 127
12 o 7 | To8 1. 1 0.28 | 130 140 128
1.1 8
L)
10
11
12
13
"
15
18
17
8
19
Moan strength mi= 129 Meoan strongth
For information: m1 must be closed o 2 to m2s 133 Fn ot 1,000,000 cycles
Corfirm validty of tos! result m2 a~ 0.08 (proto relative dispersion)
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Acceptance graph

Production manufacture Ne=50

Ne=10

/‘/ Ne=6

|
I

relative scatter q
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Abstract

The engine mounting bracket is connected to the engine on one side and to the vehicle body
on the other side. Engine mounting bracket should be designed to absorb vibrations that
generated from the body to the motor and vice versa. In addition, engine mounting bracket
should withstand weight of the engine, the dynamic and vibrational loads caused by
movement of the vehicle on the road. Therefore, engine mounting brackets are generally
designed to have a sufficient fatigue life within a defined range of cyclic forces. Although
in large range of load caused by accident, this part should be break to minimize the side
effect.

This thesis investigated the high cycle fatigue life of an aluminum engine mounting bracket.
Firstly, a finite element model was set up to evaluate this part especially in critical point
under static loads. Results show that under the tensile force of 3000 N, FE model can predict
experimental deflection of engine mounting bracket with 4% error. In addition, the variation
of compressive experimental results in 5000 N with FE model is less than 2%. Secondly, the
fatigue life of the part was estimated under cyclic loads using numerical methods. Result
show that the original engine mounting bracket did not have enough strength under fatigue
loads. So, root cause analysis was done on failed parts using combination of numerical
methods and experimental inspection.

Numerical analysis of fatigue life prediction had good agreement with experimental results

and predicted the critical points and part sensitivity correctly. Experimental inspection of
original and improved parts showed that increase of fillet radius, local increase in the
thickness of the part in the critical area had significant effect on fatigue life of engine
mounting bracket. Also, removal method of casting burs in separation area of casting mold
was modified that can increase of fatigue life in engine mounting bracket. Finally, the fatigue
crack propagation was investigated using experimental methods monitoring of part stiffness
under fatigue test.

Keywords: Engine mounting bracket, Manufacturing parameters, High cycle fatigue, Finite element
methods, Fatigue crack propagation.
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