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SUJET : Etude des contraintss &vnamiQUéa’du'suppart de réservoir d'éir !

RESUME : Cette étude vient 2 la suite des fissurations observées au
niveau du support lors de 1l'exploitation du véhicule produit
par S.N.V.T -C.V.I - de Rouiba.

Dans ce sujet de fin d'étude, on va proposer une méthode de
calcul des contraintes dynamiques en profitant des progrés de
la technologie 3 savoir 1'ordinateur ; et donc la construction
mécanique assisté par ordinateur

K4

SUBJECT : Adynamic stress study of an air tank bracket ( stand)

RESUME : This study come after having noticed fracture detoriations
in the bracket during the normal exploitation of the lorry
made by S.N.V.I-C.V.I-of Rouibs.

In this final year project, we put forward a calculation
method of adynamic stress bared on the new calculation
technique of the computer - aided design.
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3 PROGRAMME ET RESULTATS

N
Ly-

ndreis toutr simplement le
gorammse 2 s£te2 etzbli
T OUAXSUME TS0, 4u con
PRINT"Czlcoul <=z cocrdenness cu centre de gravite '
arint“du sugpovt de vssevvolr 27air
PRINT
PRINT "Dans ile olarn YOI °F
PRINT
LET =0
LET TO0=0
LET ™ME=0
LET L0=0
FOR JO=1
READ L(1 3 g 2A L TR
LET &4=5 { o
LET MO=Mb4dd JOrk,gx7E00
LET TO=TE+Y(1,J0 '*U{"qJG}+Lfi,JTE
LET UT=U$+Zf;,J?}wH,_.JG}*Lii,JC)
LET al=To.350
LET BO=UgSs20
NEXT JO
DATA ,204,.005,.102,.0825,.00S,.062,.1455,.0365,.082
paTa 003, .102,.0655,.005,.065, .0585, (0363
PRINT *¥=3.3 ="
PRINT “40=":8( P
PRINT *BO=":B0 He
PRINT
PRINT "MO=" o0 s Kg"
KEe=, M0
Ve =g A
Ze=ROME
PRINT
FrRIMT Dane le pian xO¥"
FRINT
LET 52=3
LET T2=0
LET M2=0
LEY E=D
FOR Ja=1 T0Q 4
RESD Xe2,J48),¥(2,44;,D(2,J4),802,J4) ,H(Z,J4)
LET Sz=82+3.14%(E{2,J43*E{Z, ﬁ‘—D{E JayxDez, 34174
LET M2=HE*E=1d*iE{2;J4)*E{E;’d*~ﬂ(¢ JaYxD{2,J4) )xH(2,J4)%7800/4
LET T2=T24+X(2,J4)%2,14%{(E(2,J8)1%E(2,J4)-D(2,542%D(2,J4}})/4
LET U2=Us+Y(Z,J4 1 %3.14d%7(E(2,J43%E¢2,74)-D{Z,J4>*%D(2,J4})/4
LET A2=TZ/52
LET Ra=U2/62
NEXT J2
DATS 15, 010,032,501 7, s T2,::31,; 157,022,817, .52



307
208
205
3ic
31l
312
21z
31
315
316
317
313
313
320
321
S22
323
224
323
326

227

228
322

330
221
332
233
334
233
226
237
3440
345
3506
3955
260
265
370
375
280
285
250

325
404G
405
410

415
4240

423
4320

435
440

345
430

4355

460

465

baTa .45,.157,.018,.017,.52,.6,.017,.012,.017,.52
LET S1=0
LET Ti=0
LET Ml=0

LET Ul=0
FOR Ji1=5 TC 7

READ X(2,J1),Y(2,J1),D(2,J1) ,E¢2,J1) ,H(2,J1)

LET S1=51+32 1a%(E(2,J1)°2-D(2,J1}~2)/4

LET M1=M14+3,14%(E(2,J1)~2-D(2,J1)"2)%H(2,J1)*7800/4

LET TA=T14X{2,J1)%*3.14%(E{2,J1)"2-D(2,J1)2)/4

LET UL=UL+4Y(2,J13%23,14%(E(2,J1)~2-D(2,J1}42)/4

LET A1=T1/81

LET B1=U1-851

NEXT Ji

baTA .15,.19,.294,.3,.45,.6,.19,.294,.3,.45,.32,.0,.297

DATA .2,.585

PRINT"AL=" 101 yhm®

PRINT"EL=":B1 £ ¥

PRIMNT"AZ=" 1iy2 2

PRINT"BZ2=" B2 'm"

PRINT

PREMT "i'vfl—-" .Mq '"i‘ig"

DFII.\(T Ilfviz—"uh-'d ,u!(qu

YR~EQGkWU+5ﬂ#MJ\erD+m£)

PRINT

PRINT"Les cocrdonness du centre de gravite du support”

PRINT

PRINT "X 5.""“;;.’}: s e
PRINT " Wizt ;"‘fi:{ : PR
FRINT "Zs=" ;EE o

PRINT
LET S53=0
LET T3=0

LET M3=0
LET LiZ=0
FOR JS=1 7O &

READ xia,JS),VqB,J Y D(2,d5) H( 2,

LET $3=83+3,14%D(3,J5)%0(3 Jﬁ)fq

LET nJqu+3.L4wﬁf3, S)kC(3,JS1%H( 3, JS1A7806/4
LET TRE=T24X(3,J55%2.14%D(32, J4)*0(3,JR\/4

LET U3=U3+Y(3,J5 I+ﬁ.¢%*DLu,‘ETkDf 37

LET A3=T3/53

LET B2=U3-/83

NEXT J5

DATA .16,.19,.294,.003, .18, i5,.224,.,003
DaTa .6,.*9,,EQﬂ 0063,.6,.19, .294,.003
DATA .328,.0,.2387, .0015,.38,.0,.297,.0015
PRINT *a3=" .43 iy

FRINT "Z3=":B3 3 'm"

PRINT

PRINT "M3=";M3 kg

PRINT

Me=MO+HM1+M24M 2

K= HEFATAMLIFA2AME4A3HMI Y /ME
Y={Y5+B1+MI4B2AMI+BIAMI ) ME

Z=(Z&6+ ., 2E4MLL ( 2EAMBE , 2EXM3) MG

FRINT "Lz masse totale du =upport plus le reservoir d’air est"



610 LET M7=0
613 LET N7=0

620
621
B2z
&30
&35
&40
650
655
660
65
70
675
620
655
E90
695
700

FOR J7=1 TO 4
LET XS=R2-X{(2,J7)

LET YS=Y0-Y(2,J7)

LET M7=M74+23E- 9+¢ 138°d?qE —4d{ KT 2)
LET N7=N7+3E-3+1.13B8273E-4%(Y5~2)
NEXT J7

PRINT "xzu—" iN7 1 "m4"

PRINT "I2x= ,M? ;"m4"

PRINT
PRINT"CALCUL DES DIFFERENTES RAIDEURS "
PRINT

READ E

K2=3*,EXN3/ (X" 3)

K3=3KEAMA/ (X 3)

KS=E#Mg.

KE=E4NZ/ %

Ka=(2%Ex (M4+ND) 3./ ( S%X)

0.

<D
470 print
473 PRINT "Mg=":Mg ; "Ka®
480 PRINT
485 PRINT "Les coordonnees du centre de cravite du support plus le "
496 print "reservoir dfair sont "
495 PRINT
200 PRINT "XG=%1X T
205 PRINT "YG=":Y¥ 2 m”
210 PRINT "ZG=";Z P m
S1l5 PRINT
320 PRINT "CALCUL DU MOMENT D INERTIE QUADRATIQUE *
325 PRINT
330 PRINT "DANS LE PLAN YOZ "
=35 PRINT
240 LET ™M4=0
2435 LET Na=C
S4e LET Ul=0
947 LET Di=0
948 LET El=0
549 LET Fi=0
350 LET MS=0
951 FOR J3=1 TO &
933 LET Y9=Y-Y(1,J3)
954 LET 29=Z*Z(1,JSJ
993 LET Y3=Y0-Y(1,J3)
S38 LET Z3= 5“—2k*.n“\
337 LET M4=Ma+L (1, I3k H( 1, s d3)°23 /7124001, I3)RH(L , J3) X (YD 2)
338 LET N3=N3+H(1, sﬁW(Ll;,’” fAI/L2HL0L , I33RH(L ,J3)%(B2~2)
2999 LET vi=ui4, b*L{" 3)*H(L,J3)
560 LET Mg= 6*?800*’{l;J3}*H%&5J 1)
361 LET Di=91+ﬁ8kiLfi;J3}“2+a{1,J3)“2}f1£
962 LET E1=EI1+4MS*{.,36+H(1,J3~ 2171 24MB%k {5~ 2)
563 LET Fl=Fl4M8k({.35+L¢1,J3)" T2)SL2HMBR(Z92)
364 LET MS=M5+M2
965 NEXT J32
983 PRINT "Ily=";M4 I
990 PRINT "Ilz=":N3 '“ﬂQ"
995 PRINT
600 PRINT"DANS LE PLAN Oy o
605 PRINT



P08
710
715
720

725

730

PRINT "KiX=0 POUTRE LIEE SUIUANT L axXE X/X"
PRINT "KiY=" ;K2 H S P T

FRIMNT "Ki”—"_ﬁﬂ 3§ NS

PRINT "K1ITETA="31K4 HES P s =

PRINT "KIPHI="3iKS3 N Rd"

PRINT "K1PSI=" K& ; "NmsRA"

739 PRINT

740
745
750
755
760
765
7ra
775
730
785
790
795
200
205
210
815
820
225
230
235
240
2845
250
855
g&n
265
870
875
230
88%
390
895
930
935
244
945
950
950
560
265
970
975
280
98%
San
1065
i
1075
igao
1085
1090
1095

PRINT"POUR LA POUTRE 200

PRINT

D?-’S*C*Mf \z fzﬂ'E_"

Ql={2%EAN7Y (2 2D

OS=EANT /T

Cd=E%7 2

OB={ 2*EN{M7ENTI )/ ( TS

PRINT"KZZ=0 PQUTRE LIEE SUIVANT L AXE Z7Z°
PRINT"KZY=":02 ;NS

PRINTYKZM=" ;01 Hi WPl
PRINT"RKZPHI=" ;05 R TP o
print’ nETETA—“;D4 $ "MNmoRG"
PRIMNT"KZPEI=":08 3 "NmsRg

PRINT

PRINT "RIGIDITES DE L“ENSEMBLE *

PRINT

KZ7=( (01%KZ) /{01 XK Z+HKS

Ka= ((Oa*ﬁd)/ﬁﬂ°*ﬁ*2+ﬁ4))

Ka=K3

O7=(Ka*03 3 7{ 04+K4)

08={ KS%03;/(05+K3)

O09=(KEX0E ) ( Oo+KB)

PRINT“KK—",K? : "Nem”

PRINT"KY=" K& : "NAT "

PRINTYKZ="31KS 3 NS
PPINT”hlETﬁ““fD? 3 "N Ra”
PRINT"KPHI=" ;08 1 "Nm/Rg"
PRINT"KRFEI=" 302 3 "Nm/Rd"
DaTa 2ELL

PRINT

PRINT "CaLCUL DU COEFFICIENT D AMORTISSEMENT
PRINT

LET V2=3.14%( .017*,.017-.012%.0132)*,52
LET U=U1402

READ C1,F,N

LET C=C1la/(LEkFhFkhl)

DaTa 1EQ4, .002,32.3

PRINT "C=":C 2 "Nesm"

PRINT

PRINT "Calecul du moment d'inertie massique
PRIMT

PRINT"Calcul du moment dinertie massique du
print

FRINT "Dans le plan YOI "

PRINT

PRINT "I1lX=";D1 s "Kg.m2"
70 PRINT "Il¥=":El s "Kg.ma"
PRINT "11Z=";F1 1"Kg.mz"
PRINT

PRINT "La masse du corps du support
print

PRINT "MS=" ;M5 1 "Ka"

a7

INTERME DU MATERIAU *®

corps du

support”



110G
1145

1iic

1115

PRINT

PRINT “Dars
PRINT
FRINT"Czlcu) du moment

le plan XOy®

d'inerti
d aiv

e massigue des

N

tuhes et des surfa-*

11z0

19 o=

printfces laterales du
+120 print

1131 LET
11283 LeF
1140 LET
1145 LET
1150 FOR
1151 LET
1152 LET
110 LET 14wﬂwﬁU*Hf2
1181 Q=Nﬁkga”“23
1162 B=Nax{Y7?~2)
1165 LET D2=Da4Na*( ¢

1170 LET EZ=Ez4Na%
1173 LET F2=F24Na*i(E
1180 LET Ma=hagims

1200 NEXT J&
1203 PRINT "ItxX=";D
1210 print "lt¥Y=":E
12135 print "Itz=";F2
1220 PRINT
1225 PRINT ¢
1230 print
1235 PRINT
1240 PRINT
1245 FRINT"Calcul
1250 print
1255 LET Ds a
1260 LET =0
1265 LET i
1270 LET
1275 FOR
1276 LET
1277 LET
1272 LET
1279
1280
1285

3
, i
"i B T e T T e B o

e s W1
SR TN A
iononi

—. }:: '.'-1 -.=

S
P
| 1

&)/
I

EY
[ L
(0 r

il
= C2,
yU6

rur1m

i I"d

tubes
fMO=" Mg

du mament

F3 0
Ng=0Q
JB—l TR &
Xa=X~-X(3
\.-'4 N =Y .r:,
Z24=F-Z(3
Dl—NB*EVL* 3
Q2=Ng*x Y422
LET NE=3.14%7200%H(3,J
1290 LET DI=D3+NS*{D(3,J8)"
1295 LET E3=E3+ME8%*(D{ d, HoD B
1300 LET F3=F3+NS*((D(3, J!

0000
L W S ]

‘:-I LSRR S

5
|
¥

1308 LET NE=MNS+NG
1325 NEXT Js&

1330 PRINT "IeX=";D3
1335 PRINT "lcgy=*:ER
1340 PRINT "IoZ="3F3
12343 PRINT

1350 PRINT" Masse des fonds
1358 print

1360 PRINT "NG=";N&
1385 PRINT

1270 D=D1+D2+D2
1375 EO=El1+4+E24EZ=
138C FO=Fl4F24Fz

1385 M=MS+MI+NE

YEEETYalY

JEIK(E(2,J6)42-D(2,J6)°2)/4

{002,386 /2) "2+ (H(2,J6)"2)/3) /4+A
J“£+fggn.arwx**“”¢nhk¢5661“2>f33f4+9
FJ'-L{EIE"?,Q.L. [x"”-‘“l \2\

.3
G

ey
2,

j"Kg.m2¥
HE - I (P
" Ka.ma2"

et des Yeservailr

d'inertie massigue des fonds et couvercles

8)*{D(32,JB1"2) /4
2HC4KHIF, T8I 2) /3+4%H( B, I8~ 2) /16401
2+(GHH(Z, I8 2)/3+4%H( 3, J8)~2) /16+Q2
QIS2INEY/2HNSR(Z422)

2t couvercles

1"Kg



1320 PRINT "Moments d’inertie massigue totauwx”
1395 prins
400

1400 PRINT "IX=":D i "Kg.m2"
1403 PRINT "IY=";ED i "Kg.m2"
1410 PRINT "IZ=";F0 ; "Ka.m2"

1415 FRINT

1420 PRINT "Masse totzle de tout le syusteme
1425 print

1430 print "M=";3;M ; Tkg”

143% PRINT

1440 PRINT"Calcul des frequencas propres du systame
1445 PRINT

1450 =(SUR{KZ/M) ) 2%3.14

1455 \:QR KMy /243,14

1480 F9—tEQﬁ %9fM}&fE*3.14

1463 F4=(5QR(07/D))I/E.2

1470 F5=(8QR(GSf’ﬁr*f6 d?

14753 F6=(SQR{US/FD1}/6.2

1480 PRINT "Fx=";F7 $"s-1"
1485 PRINT "Fy=",Fg3 sig—1n
1490 PRINT "Fz=":F% s"s-1"
1485 PRINT "Fteta=";F4 shs-1n
1500 PRINT "Fphi="; FS ;M es-1n
1505 PRINT "Fpsi=*; Fé s"s-1n

1310 PRINT

1913 PRINT "Calcul des coefficients d’amplification *
1520 print

1326 U7=(SQR(MXK73)/C

1330 UB=(SQR{M*K8))/C

1335 US={SOR{MeK3) /T

1540 U4=(S5QR(D*G7))/C

1345 US=(S50R{E0*x0233-C

1330 US=(SQR(FO*03)3/C

15355 PRINT"Mul=";U7

15&0 PRINT"NUE=“;U8

1365 PRINT"Mu3=":1U9

15370 PRINT"Mud=";u4

1575 HQI“T“PUS—“,US

1380 PRINT"Mus=" ;L&

1583 PRINT

1390 READ X1,7

1595 WO=X1+4y7

1600 W2=xI1xlR

16803 W3=X1xU3

1610 W4=T*UL4

1615 WS=T#US3

1620 W7=T*UG

1625 PRINT "Caicul des Forces *

16306 PRINT

1633 PL=(WO/{(Z"3)/( 3kERNT I+ (ZH (X 2) )/ (EXMA) 1)/10
1640  AZ={ShXAZNI )/ { SHER (MAHNEZ) J+{ (X 3./ ( THEXNZ) )
1643 P2=(W2/(A9+(Z"2)/(2M7*E) 1) /10

1650 P3={ (W3*kEAMA*,Z) (X 33)/10

156355 PRINT "Px=";pP1 3 daNt
1660 PRINT "Pu=";:p2 P tdalN®
1663 PRINT *Pz=";:p3 ; "daNY

1670 PRINT
1673 PRINT “Calcul des Momerts




1e80
1685
15590
1695
i700
17¢S
1710
1715
2720
1730
1740
1742

1745

PRINT 60.

L=0nid (TR (2RER(NSIMA) Y H( 2/ EAMTY ) /10
RE={WE/(XAEXMEY LT/ (EANTI) I A10
RI=(W7/ (XA (ERNSYH(SHZ )/ ( 2HEX(MPHNT I 22210

PRINT "Mtetz=":R21 s'danN . m”

PRINT "Mphi =";RZ s'dal.m®

PRINT "Mpei =":R3 s fdaN.m"

PRINT

PRINT "Calcul des Contraintes Dunamigues "

DATS L0002, .62
TI1=2*SUR{CL(L,2)+L(1,304LC(1,4) )40 H(L,1)+H(1,2))/3.14)
Ta=(L(1,2)+L(1,3)+L¢1,48))/2

Ra={ { P1*Zha0 ) M2 A 1EHCS

1730 TS=P2HMATZ/N3

1755
176860
1765
1770
17723
1780
1726
179G
1795
laon
12805
1810
1815
1820
1825
1830

RI=(TO/ 2+ (SQR({TE 2+ ( 2HP2AZHTL/{ME+NZI )~ 23 /2) ) /1E+5
RE={ (PaVMas0)/ME) 71EQS

R7Z=(2*BL1*T1/(N3+ME Y )/ 1EHDS

RE=( 2% R24A0/ M4} 1E+05

RO=(2HRIXT2/M2) 7/1E40S

R=R4+R35+RE+R7+RES+RS

PRIMNT

PRINT "SIGM&tx=":;R4 s "daNSomz2 "

PRINT "SIGMAaty=" ;RS P "dalNsema2!

PRINT "SIGMAtz=":1R& s daNSem2”

PRINT "SIGMAteta=":1R7 ; "darlscmz"”

PRINT "SIGMAaphi=";:RS 1 "datisem2”

PRINT "SIGMacsi=" ;RS s daNsom2"

PRINT

PRINT "Contrainte maximale 3 l‘encastrement=";R ;"daN/cm2"
END



Calcul des coordonnees du centre de gravite

"
du support de reservoir diair
Dans le plan YOZ

X=0.3 m

Al= 1042 m
BO= ,234362E-01 m

=
=
i

9.6408 Kg

Dans le plan XOY

Al= .38 m
Bl= .1531847 m
AZ= .28 m
Be= .087 m

Ml= 25.6871€ Kg

Mz= 1.8467 Kg

Les coordonnees du centre de gravite du suppert
Xe= ,38 m

Ys= .9553286E-01 m

Zs= 087 m

A= .38 m
B3= .125206 m

M3= 7.37128 Kg

e du support plus le reservoir d'air est

=

La masse tota
Mé= 45,1304 Kg

Les coordonness du centve de gravite du support plus le
reservoir d'air sont

XG= .36291 m

YG= .13294& m

ZG= ,20%885%2 m

CALCUL DU MOMENT D INERTIE QUADRATIQUE
DANS LE PLAN YOZ

Ily= .206422E-04 md
Ilz= .193606E-04 m4

DaNS LE PLaN XOY

12y= .231629E-05 m4
I2x= ,31215132E-04 m4

CALCUL DES DIFFERENTES RAIDEURS

KiX=0 POUTRE LIEZE SUIVANT L‘AXE XX

_64-



K1Y= .243036E+039 N/m

KiZ= ,258125E4+09 MN/m
K1TETa= .8B81822E407 Nm/Rd
KIPHI= .1137SS5E+08 Nm Rd
K1PSI= ,108636E+08 MNm/Rd

POUR LA POUTRE =2

K2Z=0 POUTRE LIEE SUIVANT L‘AXE Z/Z
K2Y= ,788507E+03% N/m

K2X= .130298E+02 N/m

KZPHI= .Z220712E+07 Nm~ Rd

K2TETA= ,115732E+08 Nm Rd
K2PSI= .551452E+07 Mm/Rd

RIGIDITES DE L“ENSEMBLE

KxX= ,749101E4+08 N/m

K= .100948E409 N/m

KZ= .259128E+02 MNo/m

KTETA= .300S592E+07 Nm/Rd

KPHI= ,184849E+4+07 Nm~sRd

KPSI= .363552E+4+07 Nm/Rd

CALCUL DU COEFFICIENT D‘AMORTISSEMENT INTERNE DU MATERIAU
C= £910.45 Ns/m

Calcul du moment 4 inertie msssique

Calcul du moment d“inertie massigue du corps du suppaort
Dans le plan YOF

I1X= .1862523E~-01 Xg.m2

I1¥= .305631 Kg.m2
11Z7= .64082% Kg.m2

La masse du corps du support
M3= 9.6408 Kg
Dans le plan XOY

Calcul du moment d inertie massique des tubes et des surfa—
ces laterales du reservoir dair

I1tX= 1.81672 Kg.m2

ItY= ,991931 Kg.m2
Itz= .567611 Kg.m2

Masse des tubes ot des surfaces laterales du rezervaoir
M3= 27.5183 Kg

Calcul du moment d’inertie massique des fonds et couvercles

IcX= .287833 Kg.m2
IcY= .101251 Kg.m2



Masse des fonds et couvercles

Moments d'inevtie massique taotaus

IX= 2.122312 Ka.m2
IY= 1.39881 Kg.m2
2= 1.68461 Kg.m2

Masse totale de tout le systems
M= 45.1304 Kg
Calcul des frequences propres du systeme

Fu= 2022.72
Fy= 2342.07
Fz= 2762.01
Fteta= 244.%5
Fphi= 1832.0%
Fosi= 236.644 s-1

i1

-1
-1
1

o 1 ]

I35 -1
-1

Calcul des coefficients < amplification

Mul= 8.41392
Muz2= 9,7&5727
Mu3= 15,6429
Mud= 471789
MuS= ,2232692
Mug= .3254001

Calcul des Forces

Px= &302.82 dah
Pu= 9410.8& dahN
Pz= 40550.2 dak

Calcul des Moments

Mteta= 4723.27 daN.m
i = 860.255 daM.m
Mpei = 2873.96 dahN.m

Calcul des Contraintes Dynamiques

SIGMAtx= E85.3701 dahNs"cmZz
SIGMAty= 100.484 daN/cmz
SIGMAatz= 727.17 daMN/cm2
SIGMAateta= Z10.812 dabscme
SIGMAphi= 85.01&81 daN/cm2
SIGMAp=i= 122.313 dahl cm2

Contrainte maximale a3 1l encastrement= 1311.17

O

-
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VI CONCLUSION .
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