EGB3l6 ASS 2 "Fad'igue, <stress

2) ngvn(c ‘Oadmg (standard road loading:2.09)

Distance leaf Spr(ng pin fo weld = I0omm.

Reactions

Represents the primary high-cycle fatigue event.

The stiff leaf spring deflects slightly under a 29 load.
Rear shackle 15 pushed backward as leaf spring compresses
o maximum safe dynamic angle of 9=15°

Vertical load.:
Fy=2(0840 =362oN

Horizontal Vector:
Fx =360 % tan(j5°)=Q86N

Divect shear (vertical)
V3680 o
= tl —©003535)03) = 347 MR

Bending Stress

Mc _ (486x0.0(0025)
Somw =3, m _ 1o =
" S Vsmm fﬁbsssm ObTiTa ~(0ossis)(Aeas?) = 118 Mfa
100mm & h=5mm
Totd weld, Von Mises
% =0.025m L=300mm Owm =A/ Ot + 3T Owm=- V4.731+3(3-47)1
y=005m K t= 07074616 ) = 0.003535 mm{ Ovm =768 MPa
(b+dY _(0.05+01 . .
u="§€é ~- 6 I"l:d-’.(zbfd) :Mé(?’(%'“o'o;\ 2) ImPaCJC ot lmﬂ'mg a pothole (Severe impact 39)
Ju=5625x16 Ta =46 10" Represenjt.s a low-Ctjcle yield threat. Leaf SPring experiences
Side. moximum deﬂed‘iovx,]?us\n'mq the rear hanger 65mm shackle
|7T s Yo a conservative limit 6=20°
Q
Ioom‘fs Bending Vertical load.: Horizontal Vector:
+¥9 Shear coiled, Jea$
EPV{/\B ends F‘I =3 (lSqO) = SS'Z_ON FK =5520 X 'I’qn(zo") :ZOOqN
'-mfsrr(n3

Loading Cases and Stress

Divect shear (vertical)

D Static load.ing

Trailer is stationa ry. The rear shackle
hangs VG_r‘HCq“\j ©=0°). Load. vector thevefore
has only Vertical loading,creating zero bending

(s

Fstatic. = (jsoq_‘i%l) =|840N 4 weld, gfoups
vV I%o o

T £l —0oo3s39)03 =l TAMfa

Cu=0 =0

Oum =4/ 02 +3 T =A/0% 20 74).

V. _55%2 _
T =H =toosssnr03) ~ S 2MR

Bending Stress
Mc _(2009x0.0(0.025)

Ob=iTe —o03s3)iAexs’) = 103 Mfa
Von Mises

Ovm ——’\/O-I}‘I'T Owm :mﬁ-
Owm=[3.26 MPq

Owm=301 MPa



A Cornering (LawLera\ acceleration 039):

Cornering creates a load perpendicular to the
leaf pin. Creates torsional twist on weld group-

Lateral force:

Feornering = 1840 x03 =552 N
Torsional shear:
T=552%0.Im =552 Nm.

Maximum §or loaded trailer

Omox = Ovmdupamic X K5
=763x2.7220.74 MPa
O-.\MM =Oum empty x K
=1.04%2.7 =2 2.8| MPa.

min 2.
Ol (O'wmx{O‘l\) (2074{ s|> — (178 MP

(Cfmax -O‘mfn\
/

_(2074-2:3\ |
e _( 5] =247 MR

Critical

Tr . X
Troin ST 30 ot L I Tu
Cureion = (55.2)(0.050) olm N Endurance limit+ modifier
(5.625x16)(0003535) Sh=Sn'CLCaCs CrCr

0.0Sm

“iorsion =!.55 MPa,

T{-ofa\l =NV (.Tshﬁc)l*'(-rhrs;m)z =N (|-74)z+(l-ss‘)1

Thotal =223 MPa

Von Mises
Owm = A GostaiS +3 (Tt =A/0OV43 @3y
=4.04 MPo,

Sn'= 0.5Sut =05x430=2|5
(assuming grade C300 standard struchural)
CL=1 (on-mises)

Ca=030@ll weld9

(5 =053 (as-foraed)

Cr=1 (§4§0°C)

Cr=0.753 (assuming 9997 reliability)

5)5mKing

BraKing force is not considered for the rear

weld aroup Front hanger is assumed to bear 100,
longitudinal forces as the rear has free rotation.

Sh=2IS x1X0.%x0.53x1 X0.153
Sh=68.64 MPy

Goodman criteria
om _ 1

Fatigue omalljsis
Assumptions:

Omin: empty trailer, parked.
Omox: dynamic 2oy loading

Minimum Stress:

Tare Mass:260kg

Fymin= 252 =6377N

Fymin _ 6377
Cmin = f.w\“ ~ (00039 T =0f Hfa
Von Mises

0b=0 (020"
Owm ‘—'\/GJ 3T —_/\/07‘1-3(0,531
Ovm,min=1.04 MPa

TN

N
297 (M.78 - :L —> Nz6.33
6864 430

Yield crd‘erla(glg =300 MFa)
Oa Om| _ _1L

S\j 3‘9 - N

|gq7 Iﬁ’_ 1

20| TN " N=l44e

. Goodman is more conservative

Yield check of 3g event

Sy _ 300 =
FoS =Gumf = 326 @7 (=832




