MERIDYEN ALTERNATIF YAKIT SISTEMLERI A.S.

1. Related regulations
Calculations were completed on the basis of ECE Regulation No 67.01. requirements.

2. Container type

Type ST11
Tank dimension 600x270
Tank Geometry Toroidal
Capacity 54 [dm?]
Manufacturer Meridyen
Trade Mark STEP

3. Verifying calculations of the container mounting

This report includes the strength calculation and analysis of the M8x1.25 class 8.8 bolt used mn the connection of
the ®600 X 270mm toroidal internal LPG tank at 20g in the direction of the vehicle's movement and 8g in the
lateral direction. This study was carried out in line with the request of Meridyen Alternatif Yakit Sistemler1 A.S.

Analysis and calculations criteria:

a) Calculation of strength resistance of M8x1.25 bolt with 20g force in the direction of vehicle movement at 80%
fullness of @600 X 270mm toroidal internal LPG tank.

b) Calculation of strength resistance of M8x1.25 bolts with 8g force in the lateral direction of the vehicle at 80%
fullness of the @600 X 270mm toroidal internal LPG tank.

Input data for the calculations

D — container diameter

H - container height

Ds — diameter of the container contact with ground
I. — distance between bolts

H, — height of container’s center of mass

m, — container’s mass

Z

V — containet’s capacity

p — fuel density
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Data

Calculation and drafts

Results

with a mounting M8x1.25 class 8.8 bolts - contamer type toroidal 600x270 capacity 54 [dm’]

D =600[mm]
H=270[mm]

Ds. = 460[mm]
Lmax ~ 230 [mm]
Hs = 135[mm]
M; = 33 [kg]
V=54 [dm3]

p=0.56[kg/dm’]

Case 1. 20g 1n the direction of travel

v —
=
M8x1.25 class 8.8
M35 nut and bolt
ekl (1 (@) U S——
: 20mg force
!
back
bolt M8&x1.25 class 8.8 Direction of travel

1.0 Fuel mass for 80% filling of the container

m=m,+m, = 33 kgl + 24.2[kg] = 57.2[ke]

= 54[@3] k
= 0 « D = 0/ 31 ___g_ — 242 Tk m.= 247 [kg]
s =0.56kg/dm) | Mo = 80%V - p=80% 54 [dm’]- 0.56[-Ec] = 242 [kg] ;
m, = 33 [kg] 2.0 Container mass with fuel
m, =242 [k
P - m= 57.2[kg]
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Hs = 135 [mm]
m = 62.7 [kg]
g = 9,81 [m/s?]

3.0 Max. bending torque of the bolt

m

2

M=m-20g-H,= 57.2[kg]-20-98 1,[ :

}-0,135[:?1]: 1514.8[ Nm]

M, = 1514.8[Nm]

M, =1514.8[ Nm]

4.0 Max. force in a bolt resulting from the bending torque

M, Ly,

B 0,5:[0,00718 [m] - tg(y + p)]

Lmu = 230[111111] e % Lz
L1= 26 [mm] = ;
1514.8 [Nm] -0.230[m] |
£ max = 2 B 65032[N] 6503 Z[N]
(0.230[m])3(0.026)[m]) Ppmax :
For thread M8 5.0 Permissible bolt breaking force
core diameter mT-d f o ;
Pdﬂp = 4
d, = 6.35[mm] ( 2 6
7 (0.00635 [m])” 800-10°[Pa] _ B
kdnp — SOOMH] Pdﬂp = 4 e 25323[N] Pdnp o= 25323[N]
F i KR 6.0 Preload force Implemented bolt tightening torque Mg = 15[Nm]
division diameter
dp = 7.18[mm] M, =05k, -d, 1g(y+p)=
p= 0.17 [rad] L M,
¥ =0.1739 [rad] 0,5-d,-tg(y+p)
= 15[ NV
P W L = 11653.,9[N] Py= 11653,9[N]

Py = 6503.2[N]

Py= 11653.9[N]|

m = 57.2[kg]
g = 9,81 [m/s?
Pdnp = 25323[N]

7.0 Max axial force 1n a bolt

—_—

P

PC = £ max +PW "

57.2 [ke]-9.8 I[E]
6503.2[N] + 11653.9[N] + -

18297.3[N]

E.

Pc < Ppor ~REQUIREMENT ARE FULFILLED

Pc= 18297.3[N]

Pc = 18297.3[N]
d: = 6.35 [mm]
Kaop = 800[MPa]

T =314

8.0 Max. stresses in a bolt

4. PC M8x1.25 bolt gl'ade g8
g= s drg < Kuop yield strength of M8
~ 4-18297.3[N] x

o= ~ = 577[MPa] 0 < 640 [MPa]
7 -(6.35[ mm])

REQUIREMENTS ARE FULFILLED

o= 577[MPa]

rFal
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D = 600[mm]
H =270[mm]
Lmax = 230 [mm]

L1=Lmax

Hs =135 [mm]
m; = 33 [kg]

mp = 24.2 [kg]
m= 37.2 [kg]
V=54 [dm3]

p= 0.56[kg/dm’]

p=0.69[kg/dm?]

Case 2. 8g force 1n the lateral direction of the vehicle
D

|
\
L]
i
|
A
A
¥
I
L]
ll
]
i
1]

T T

i
l'\’&l?%:
Wi
A

P

Hs

9.0 Fuel mass for 80% filling of the container

V = 54 [dm’]
k
p=0.56 [kg/dm”] m, = 80%V - p =80% -54[dm3 |- 0.56 [dg3 ] = 24.2]kg] m, = 24.2 [kg]
m
m, = 33[kg] 10.0 Container mass with fuel
= 242]k
- el m=m,+m,= 33[kg] + 24.2[kg] = 57.2 [kg] m = 57.2 [kg]
Hs = 135[mm)] 11.0 Max. bending torque of the bolt
;- it 605.94 [N 605.94 [Nm]
e . . — ; 8. S— — : — : m
oty |Me=m-88-H,= 572 [kg] 8 9.81{32} 0.135[m) [Nm]| M,
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M, =605.94 [Nm]
Luas =230[mm]

12.0 Max. force in a bolt resulting from the bending torque

— 1317.3 [N]

- M;.; | Lmax
gmax f
L;
i=l
~605.94 [Nm]- ( 0.23 (m)
£ max

(0.23[m])? + ( 0.23[m])’

P = 1317.3 [N]

For thread M8 core
diameter

d, = 6.35[mm]

kap = 800[ MPal|

13.0 Permussible bolt breaking force

7r-df -k,
Ra’f;p = 4 ;
(0.00635[m1)* -800-10°
P, - - [m])’ -800-10°[ Pa]  25362.4[N]

4

l)dt:p =

25362.4[N]

For thread M8 division
diameter

d,= 7.18[mm]
p= 0.17[rad]
y = 0.1739[rad]

Mg = 15[Nm|

14.0 Preload force

Implemented bolt tghtening torque

Mg = 15[Nm]

M,=05F,-d, 1g(y +p)=

Py =

Mu’

0,5-d,-1g(y+p)

15[ Nm]

W

B 0,5 -[0.00718[:?1]-(5,1(]/ + 0]

) = 11653,9[N]

Pw = 11653,9[N]

Poas =1317.3 [N]
Py =11653.9[N]

m = 57.2kg]
g =9.81[m/s7]

Paop = 25362.4[N]

15.0 Max axtal force in a bolt

Ro=P,. +P +—&= 1307.3[N]
m
57.2 [kg] 9.81[5_}
fe, = 1317.3 [N] +11653.9[N] + "2 13111.4[N]

Pc < Ppor - REQUIREMENT ARE FULFILLED

R.= 13111.4[N]

Pe = 13111.4 [N]
d: = 6.35[mm]
kaop = 800[MPa]

16.0 Max. stresses 1in a bolt

4.-p.
O = .1 = SSgop
m-d; ”
4-13111.4[N]
o =

2

T (0.00635([m])

M38x1.25 bolt grade 8.8

yield strength of M8

\

= 413 [MPa] o < 640 [MPal]

REQUIREMENTS ARE FULFILLED

stress in the M8bolt

413 [MPa)

~




wvon Mises (N/mma2 (MPah
Max__ 530,000
522,018
464,036

406,053

348,071
290,089
232,107
174,124
116,142
=8,1680
0,178

Min
—p yield strength 640 MPa

Figure :M8 bolt stress analysis simulation result
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The drawings used 1n the calculations and measurements.
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L. max

M8
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