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KATEDRA BUDOWY
POJAZDOW SAMOCHODOWYCH . CALCULATION OF
Wydzial Transportu
POLITECHNIKA SLASKA LPG CONTAINER’S MOUTING AND FIXING
40-019 Katowice, ul. Krasinskiego 8
tel. 603-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

1. Related regulations /podstawa prawna
Calculations were completed on the basis of ECE Regulation No 67.01. requitements.
Niniejszy zalacznik opisuje spelnienie wymagan dotyczacych mocowania zbiornikéw LPG,
zgodnych z Regulaminem Nr 67.01:

2. Container type / typ liczonego zbiornika:

type/typ: Toroidal 720x270 Toroidal 720x270 Cylindrical 400x140
Capacity /Pojemnost: 89 [ dm’| 91,7 [ dm]] 142[ dm’]
Manufacturer/Wytworca: STEP STEP STEP

PART 1 / CZESC 1

3. Verifying calculations of the container mounting / Obliczenia sprawdzajace zamo-
cowania zbiornika
Calculations were completed for the biggest toroidal container representing the entire family
produced by STEP LPG in Konya, Turkey.

Obliczenia przeprowadzono dla zbiornika o najwigkszej masie 1 pojemnosci.

Input data for the calculations/ dane do obliczed:

D — container diameter/$rednica zewnetrza zbiornika,

H - container height/wysokosé zbiornika,

Ds — diameter of the container contact with ground/ $rednica styku zbiornika z podlozem,
L. — distance between bolts/rozstaw srub,

H, — height of container’s center of mass/ wysoko$¢ srodka cigzkosci zbiornika,

m, — container’s mass/masa zbiornika,

V — containet’s capacity/ objetos¢ zbiornika

p — fuel density/ gestosé paliwa LPG

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.
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KATEDRA BUDOWY

{POJAZDOW SAMOCHODOWYCH CALCULATION OF

Wydzial Transportu

RTZ)  eolirecinic SLASK" PGICONTAINER’S MOUTING AND FIXING

40-019 Katowice, ul. Krasinski
tel. 603-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

m=m,_+m, =388[kg]+39,2[kg] = 78[kg]

data/dane calculation and drafts/obliczenia i szkice results /wyniki
version with two mounting bolts — container type toroidal 720x270 capacity 89[dm?]
wersja z mocowaniem na dwie $ruby — zbiornik toroidalny 720x270 o pojemnosci 89 dm?
D = 720[mm] Case 1. 20g in the ditection of travel
H = 270[mm],
Ds. = 433 [mm]
L = 115[mm]
Li = 159 [mm]
Limax = 274 [mm]
H, = 135[mm]
m, = 38,8 [kg]
V — 89 [dm?]
p - 0,55[kg/dm’]
direction
20mg ¥ of travel
- bolt/$ruba M12x100 class 8.8 — quantity/sztuk 2,
- washer/podkladka @157 thickness/o gruboéci 3,5 mm — quantity/sztuk 1,
- nut/nakretka M12 — quantity/sztuk 2.
1.0 Fuel mass for 80% filling of the container/ masa paliwa dla stopnia napel-
V = 89 [dm?] nienia 80% mp = 39,2[kg]
b = 0,5[kg/dm m, =80%V - p = 80%-89[dm’]- 0,55[%] = 39,2[kg]
m, = 38,8 [kg] 2.0 Container mass with fuel/ masa zbiornika z paliwem
mp = 39,2[kg] m = 78[kg]

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.
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| e KATEDRA BUDOWY
- PO AZDOW SAMOCHODOWYCH
/R'I Wydziaf Transportu
POLITECHNIKA SLASKA
40-019Ka:owice.ul Krasnﬁskiegoﬂ
tel. 603-41.18

|
|

U -

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF
LPG CONTAINER’S MOUTING AND FIXING

H; = 135[mm] 3.0 Max. bending torque of the bolt/maksymalny moment zginajacy sruby
=780 5 M, = 2066 [Nm]
g=981m/s |\ M =m-20g-H, =78[kg]-20- 9,81[5—2} -0,135[m] = 2066[ Nm]

40 Max. force in a bolt resulting from the bending torque /max sila

pochodzaca od momentu gnacego w jednej $rubie
M, = 2066 [Nim] ML
Linax = 216 [mm] gmax — T
i=2 V.
L1=Lo=Lamax 12=1:
VR _ 2066[Nm]-0216[m] __M463(Nm’) _ o0
gmax =) 0.216[m])?  0,093312[m’] Pgmac = 4783 [N]

For thread M12

5.0 Permissible bolt breaking force/dopuszczalna sila zrywajaca $rube

2
core diametet/ a : - dr i kdﬂp
Dla s§ruby Mi2 dop — 4
srednica rdzenia: (0 0097[ ])2 800 106 [P ]
d; = 9,7[mm] _7-\0, ml) - . al _
Kgop = 800[MP4] Pdop = 4 = 59088[N] Pyop = 59088[N]

6.0 Preload force/sila napiecia wstepnego
For thread Mi2 Implemented bolt tightening torque/ przyjeto moment dokrecenia §rub
division diameter/ réwny My = 15[Nm]
Dla §ruby Mi2 M, =05P,-d, 1g(y+p)=
srednica podzialo-
wa gwintu: _ M,
d, = 10,7[mm] Y 0,5-d) gy +
pp= 0,099669 [rad] ¥ gl +p) ,
y=0,162116 [rad] N 15[Nm] —15577[N]
Ma = 15[Nm] Y 0,5-[0,0107[m]-tg(y + p)] Py = 15577 [N]
7.0 Max axial force in a bolt/ maksymalna sila osiowa w $rubie
Pymax = 4783 [N] Pc=Pgmax+Pw+m'g=>
Pw = 15577 [N] 4
m = 78[kg] m
g = 9,81 [m/s? L IL_}
Doy = 59088[N] P. = 4783[N]+15577[N]+ 2= =20552[N]
Pc = 20552 [N]

Pc < Ppor -REQUIREMENT ARE FULFILLED/WARUNEK JEST SPEENIONY

Pc = 20552 [N]
d, = 9,7[mm]
kaop = 800[MPa]

8.0 Max. stresses in a bolt/maksymalne naprezenia w srubie
4.P

B - dc2 < Kay

 4-20552[N]
7 -(0,0097[m])?

(o3

o <k, =800[MPa]

dop

= 278[MPa]

REQUIREMENTS ARE FULFILLED /WARUNEK JEST SPEENIONY
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KATEDRA BUDOWY

+#0OW SAMOCHODOWYCH CALCULATION OF
Wydzial Transportu

{44 POLITECHNIKA SLASKA | pG CONTAINER'S MOUTING AND FIXING

40-019 Katowice, ul. Krasinskieg
| teli. 603-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

D = 720[mm] Case 2. 8g horizontally perpendicular to the direction of travel
H = 270[mm], D

Ds. = 433 [mm]

L =115[mm]

Li =159 [mm]

Limax = 274 [mm)]

H; = 135[mm]

m, = 38,8 [kg]

V — 89 [dm]]

p - 0,55[kg/dm?]

U

- bolt/$ruba M12x100 class 8.8 — quantity/sztuk 2,

- washer/podkladka @157 thickness/o grubosci 3,5 mm — quantity/sztuk 1,
- nut/nakretka M12 — quantity/sztuk 2.

9.0 Fuel mass for 80% filling of the container/ masa paliwa dla stopnia napel-
V = 89 [dm] nienia 80%

. mp = 39,2[kg]
b = 0,55[kg/dend] my =80%V - p=80%89%(dn’ - 055 E 1=3920ke]

m
m, = 38,8 [kg] 10.0 Container mass with fuel/ masa zbiornika z paliwem
my = 39,2[kg] m = 78[kg]

m=m, +m, =388[kg]+39,2[kg] = 78kg]

H; = 135[mm] 11.0 Max. bending torque of the bolt/ maksymalny moment zginajacy $ruby
= 18]kl M, =827 [Nim]
g =981 [m/s M, =m-8g-H, =78[kg]-8-98 1{;";] -0,135[m] =827[Nm] |

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.
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! f KATEDRA BUDOWY
’ . \2DOW SAMOCHODOWYCH
wydzial Transportu
Bk COLITECHNIKA SLASKA
| 140-019 Katowice, ul. Krasinskiego
tel. 603-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF
PG CONTAINER’S MOUTING AND FIXING

M, = 827 [Nim]

Li =159 [mm]

Luax = 274 [mm]

L2 F= Lmu.

i=2

1— quantity of bolts

12.0 Max. force in a bolt resulting from the bending torque /max sila pochodza-
ca od momentu gnacego w jednej Srubie

My L

2

i=1 .
_ 827[Nm]-0,274[m] _ 227[Nm?]
£ 0,159[m])? +(0,274[m])>  0,100357[m’]

5

£ max

= 2258[N]

Pymax = 2258 [N]

For thread M12
core diameter/

Dla $rby Mi2
srednica rdzenia:

d: = 9,7[mm]

kaop = 800[MPa]

13.0 Permissible bolt breaking force/dopuszczalna sila zrywajaca srube

r-d’ K
dop Z_T
2 6
. (0.0097[m])" -800-10°[Pa] _ o0 i

4

Puop = 59088[N]

For thread M12
division diameter/

14.0 Preload force/sila napigcia wstepnego
Implemented bolt tightening torque/ przyjeto moment dokrecenia §rub
réwny Mg = 15[Nm]

Dla §ruby M12 M,=05F,-d, gy +p)=
srednica podzialo-
wa gwintu: PW - M d
d, = 10,7[mm] 05-d_-te(y+
pp= 0,099669 [rad] ¥ ‘?(7 2
il P, = A = 15577[N]
ta= 15Dim] 0,5-[0,0107[m]-tg(y + p)] Py = 15577 [N]
15.0 Max axial force in a bolt/ maksymalna sila osiowa w $rubie -
Pymax = 2258 [N] PC:Pmax+PW+M:>
Py = 15577 [N] . 4
m = 78[kg) m
g =981 [m/s] T8kg]-98 IL_}
Pyop = 59088[N] P. =2258[N]1+15577[N]+ 2= = 18027[N]
Pc = 18027 [N]

Pc < Ppor -REQUIREMENT ARE FULFILLED/WARUNEK JEST SPELNIONY

Pc = 18027 [N]
d, = 9,7[mm]
kaop = 800[MPa]

16.0 Max. stresses in a bolt/maksymalne naprezenia w srubie

4.P

z-dcz < Ky

_ 4.18027[N]
7-(0,0097[m])’

g =

o <k, =800[MPa]

dop

= 244[ MPa]

REQUIREMENTS ARE FULFILLED /WARUNEK JEST SPELNIONY

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.

Page 6 z17

version 2




T L ATEDRA BUDOWY
~W SAMOCHODOWYCH CALCULATION OF

i veydziat Transportu

[UL4]  PoLTECHNIKASLASKA || pG CONTAINER'S MOUTING AND FIXING

{40-019 Katowice, ul. Krasifskiego 8
i tel. 603-41-18

—r

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

PART 11/CZESC I1 CALCULATION OF TOROIDAL CONTAINER TYPE 720x270 CAPACITY 91,7[dm?]

version with four mounting bolts — container type toroidal 720x270 capacity 91,7[dm?]
wersja z mocowaniem na cztery sruby — zbiornik toroidalny 720x270 o pojemnosci 91,7 dm3

D = 720[mm]
H = 270[mm]
Ds. = 433 [mm]
L = 333[mm)]

L; = 50 [mm]

Lz = 216,5 [mm
Linax = 383 [mm]
H; = 135[mm]
m, = 41,56 [kg] i
V- 91,7 [dm?]
p - 0,55[kg/dm?] '

L |

- bolt/$ruba M8x35 class 8.8 — quantity/sztuk 4,
- washer/podkladka &35 thickness/o grubosci 3,5 mm — quantity/sztuk 4,
- nut/nakretka M8 — quantity/sztuk 4.

17.0 Fuel mass for 80% filling of the container/ masa paliwa dla stopnia napel-
nienia 80%

V =917 [dm’] 5
3 »

0 = 0,55[kg/dm] m, =80%V - p =80%:91,7[dm*]-0.55[—] = 404[kg] | my = 40lkg

m,, = 40,4[kg] 18.0 Container mass with fuel/ masa zbiornika z paliwem

m, = 41,56 [kg] m = 82[kg]

m=m, +m, = 41,56[kg]+ 40,4[kg] = 82[kg]

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.
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T XKATEDRA BUDOWY

S :W SAMOCHODOWYCH
12iat Transportu
TECHNIKA SLASKA

tel. 603-41-18

CALCULATION OF

740015 katowice, ul KrasinskieghPG CONTAINER'S MOUTING AND FIXING
I

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

m = 82[kg] 19.0 Max. bending torque of the bolt /maksymalny moment zginajacy $ruby

g = 9,81 [m/s? m

H=135mm | Mg =m-20g-H, =82[kg] -20-9,81|:S—2} -0,135[m] = 2172[Nm] |y _ 5175t
20.0 Max. force in a bolt resulting from the bending torque /max sita pochodza- |-

M, = 2172 [Nm] ca od momentu gnacego w jednej $rubie

Ll = 50 [mm] Mg . Lmax

L, = 216,5 [mm Posia =————

L = 383 [mm] >

o i=1

ft P = 2172[Nm]-0,383[m]

i £ 0,05[m])® + 2+ (0,2165[m])? + (0,383[m])’

. . 2 —

i — quantity of bolts e 831,9[Nm 1 — 3425[N] Pmax = 3425 [N]

0,242933[m’]

21.0 Permissible bolt breaking force /dopuszczalna sita zrywajaca §rube

For thread M12 /
Dla s$muby M8 _ - ds ’ kdap
srednica rdzenia: dop — 4
d, = 6,355[mm] ) .
- (0.0 .800.
kiop = 800[MPa] P, - 7 -(0, 06355[m1r) 800-10°[Pa] _ .. 62[N] g = 25860
22.0 Preload force/sila napigcia wstepnego
For thread M12 Implemented bolt tightening torque / przyjeto moment dokrecenia §rub
pitch diameter of rowny My = 15[Nm]
thread /
Dla $mby M8 M, =03P - dp gy + p) =
srednica podzialo-
wa gwintu: P = M d
d, = 7,188[mm] B G853 a0
p =0,17 [rad] = {0 p)N Py = 11654 [N]
=0,1739 [rad
s e Py L3Nm] = 11654[N]
0,5-[0,007188[m]-1g(0,17 +0,1739)]
23.0 Max axial force in a bolt/ maksymalna sila osiowa w §rubie
— M-8
Py = 3425 [N Fe=P, . +tF+ i =
Pw = 11654 [N] i
m = 82[kg] 82[kg]-9.8 1{?}
g = 9,81 [m/s? P. =3425[N]+11654[N]+ 2= = 15980[N] Pc = 15980[N]

Pc < Ppor - REQUIREMENTS ARE FULFILLED/WARUNEK JEST SPELNIONY

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.
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KATEDRA BUDOWY
POJAZDOW SAMOCHODOWYCH
RT2 Wydzial Transportu
40-019 Katowice, ul, Krasinskiego 8

tel. 603-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF
POLITECHNIKA §LASKA LPG CONTAINER’S MOUTING AND FIXING

Pc = 15980[N]
d: = 6,355[mm]
kyop = 800[MPa]

24.0 Max. stresses in a bolt/maksymalne naprezenia w srubie

4.P,. <

r-d}
o= 4-15980[N]

7 -(0,006355[m])’

o= kdop

o<k, =800[MPa]

dop

= 504[MPa]

REQUIREMENTS ARE FULFILLED/WARUNEK JEST SPELNIONY

PART 111/CZESC Il CALCULATION OF CYLINDRICAL CONTAINER TYPE 400x140 CAPACITY 142[dm’]

Version A with four mounting bolts — container type cylindrical 400x140 capacity 142[dm?|
wersja A z mocowaniem na cztery stuby — zbiornik cylindryczny 400x1400 pojemnosci 142 dm?

Container installe

patpeniculary  to
the vehicle longi-
tudinal axis/Zbiozr-
nik mocowany
poprzecznie  do

kierunku jazdy

VERSION A/
WERSJA A

!
VEHICLE
LONGITUDINAL
AXIS

D

20mg

25.0 Fuel mass for 80% filling of the container / masa paliwa dla stopnia napel-

V = 142 [dm?] nienia 80%
p = 0,55[kg/dm’] ; kg m; = 62,5[kg]
m, =80% - p =80%-142{dm"]-0,55] - %51 = 62.5[kg]
m
mp = 62,5[kg] 26.0 Container mass with fuel/ masa zbiornika z paliwem
m, = 60,14 [kg] m = 122,7[kg]

m=m, +m, =60,14[kg] + 62,5[kg] =122,7[kg]

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.
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KATEDRA BUDOWY
POJAZDOW SAMOCHODOWYCH
RTZ Wydzial Transportu
POLITECHNIKA LASKA
40-019 Katowice, ul. Krasinskiego 8

tel. 603-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF

LPG CONTAINER’S MOUTING AND FIXING

m = 122,7[kg]
g = 9,81 [m/s7]
n = 3 — number of

bends/ ilo$¢ tasm

27.0 Tightening force in one bend/Sila napiecia w jednej tasmie.

i
{

B
b = 202[mm] = S ———
¢ = 260[mm] %
L
FOR POSITION A P, = 24074]N]
¥ B«
<. b=Sc=>85=- b P =20m-g =24074[N]
n n-c S= 6235[N]
S= 6235[N]
28.0 Permissible bolt breaking force in place A/dopuszczalna sila zrywajaca w
For bolt type poz. A
MlO/ _ - d:- ' kdap
Dla M10 dop — T
sl (0,008026[m])* - 500-10°[ P,
Kaop = 500[MPa] R [’"1 [Pal _ »sng31n] Paop = 25283[N]
For  the M10 | 29.0 Preload force/sila napiecia wstepnego
thread -  pitch Implemented bolt tightening torque / przyjeto moment dokrecenia §rub
diameter of thread réwny My = 15[Nm)]
/ M,=05P,.d, tg(y+p)=>
Dla MI0 étednica . v d, 8 +p)
podzialowa gwintu: . o M,
d, =9,026[mm] W .
pp=0,17 Irad] 0,5-d, tg(y+ p)
y=0,1662 [rad] 15[ Nm] Py = 9511
M = 15(Nm)] By =9511[N] westL
0,5-[0,009026[m] - 1g(0,17 + 0,1662)]
30.0 Max axial force in a bolt/ maksymalna sila osiowa w sSrubie
S= 6235[N] P.=8S4P, s P, =
Py = 9511 [N] 5 " e
Peop = 25283N] P. = 6235[N]+9511[N] =15746[N] < 25283[N]
Pc = 15746[N]

Pc < Ppor - REQUIREMENT S ARE FULFILLED/ WARUNEK JEST SPELNIONY

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.
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! KATEDRA BUDOWY
PUJAZDOW SAMOCHODOWYCH
Wydzial Transportu
POLITECHNIKA SLASKA'PG
!40-019 Katowice, ul. Krasinskiego 8
tel. 603-41-18

RT2

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF
CONTAINER’S MOUTING AND FIXING

31.0 Max. stress in a bolt/Maksymalne naprezenie w $rubie

Pc = 15746[N]
d, =8,026[mm]
.. . . o =312[MPa
Kiop = S00[MP3] o=2te o, o FBHONT___ ooy [MPa]
7-d’ 7 -(0,008026[m])
312[MPa] <500[MP3]
32.0 Band resistance for extension,/ Wytrzymalosé tasmy na rozcigganie
Pc = 15746[N] h — bend height /wysokos¢ tasmy, s — bend width/szeroko$¢ tagmy
h= 2[mm]
s = 35[mm)]
Nadi iy = hPc = krdop
.8
o, =225[MPa]
g, = ki b < 335[MPa]
0,002[mm]- 0,035[mm]
225{MPa] < 335[MPa]
33.0 Calculation of pin fixing bend pos. B/Obliczenia sworznia mocujacego
tasme poz. B
Q= 23T i
o = 4,136[rad)] .
u=04 5GP
e=2,72
Py = 9511 [N] P
-
Pw
S
FOR POSITION B
Wrapping angle @ = 237°
L) JUEC N 3 Py = 1817]N]
wL e
w1
Pwi1 = ISl?[N]

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.
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S KATEDRA BUDOWY

f lpO:AZDOW SAMOCHODOWYCH
DT wydziatl Transportu

‘RI].Z POLITECHNIKA SLASKA

l

tel. 603-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF
40-019 Katowice, ul. Krasinskiego BPG CONTAINER’S MOUTING AND FIXING

34.0 Pin section area/ Przekr6) sworznia

Pin diameter .d? .(0.008 2

dF0,00S[m] FS — i 4 S — % ( 2 4 [m]) = 0,00005024[”12] FS - 0’00005024[1112]
35.0 Shear strenght/Wytrzymalo$¢ na §cinanie

S= 6235[N]

= S+ B
5= . :

0,00005024[m?] i g L 7y =100,3[ MPa]

dla S133 7y =100,3[MPa] <7, = 027-R, =101,25[MPa]

Rm=375[MPa]
36.0 Frictional resistance calculations in transversal direction, ovetload 8g /

Py = 9511 [N] Obliczenie oporéw tarcia w kierunku poprzecznym, przeciazenie 8g

For contact rubber

N =ty

Radial force resulting from the bend tightening/ Sila promieniowa od docisku

with metal/Dla 5
tasmy
gumy z metalem P, = 11889[N]
=08 By
H=Y, P =—"-=11889[N] N=9512[N] N= 9512[N]
m = 122,7[kg] .
P, = 9630[N]
g =9,81 [m/s9 P> = 8mg = 9630[N]
n=3
n-N =28536[N]> P, = 9630[N]
37.0 Calculation of the frame mounting/Obliczenia mocowania ramki
R
-
al |
" . i
i i
WWWC:TWMTM
L' 1 pm;:
E_.rmx
38.0 Max. force from flex torque in a bolt/max sila pochodzaca od momentu
gnacego w jednej $rubie
P1 = 24074|N] P - Mg i Lmax o Pl 'hp Lmax
hy = 202 [mm] M ? 2 20 +212
Li =19 [mm] — z
Lunax = 240 [mm]

_ 24074{Nim]- 0,202{m]-0.240[m] _ ; s0,cor
Mmax — 7. (05019[?"})2 g2 (0,240[”1])2 =

Phimas = 10068[N]

Unautorized copying or reprinting entire of document or in a part without acceptation is illegal.
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' KATEDRA BUDOWY
POJAZDOW SAMOCHODOWYCH

CALCULATION OF

BTl colreiivaéaska LPG CONTAINER’S MOUTING AND FIXING

40-019 Katowice, ul. Krasinskiego 8
tel. 603-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

For bolt type
M10/Dla M10

d; =8,026[mm]

kaop = 800[MPa]

39.0 Permissible bolt breaking force /dopuszczalna sila zrywajacej srube

x- df ) kd()p
dop = f
2 6
P = 7 (0,008026[m1) 800-10°[Pa] _ 453N

Puop = 40453[N]

For the M10 bolt -
pitch diameter of

40.0 Preload force/sila napiecia wstepnego
Implemented bolt tightening tourqe/ przyjeto moment dokrecenia srub
rowny Mg = 15[Nm]

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

the thread /
Dla M10 S$rednica Md
podzialowa gwintu: =
d, = 9,026[mm] " 05-d, 1g(y+ p) )
p =0,17 [rad] 15[ Nm] Py = 9511[N]
Y= 0,162 [rad] B, = =9511[N]
My = 15[Nm] 0,5-[0,009026[m] -1g(0,17 + 0,1662)]
41.0 Max axial force in a bolt/ maksymalna sila osiowa w srubie
Phimax = 10068[N]
Py = 9511 [N] P.=P, +P,<P, = Pc = 19579N]

Puaop = 40453[N]

dop

P. =10068[N]+9511[N]=19579[N] < 40453[N]

Pc < Poor - REQUIREMENTS ARE FULFILLED/WARUNEK JEST SPELNIONY

Container installe
parallel to the
vehicle longitudinal
axis /Zbiornik
mocowany
wzdluznie do
kierunku jazdy
VERSION B/
Wersja B

@ A VEHICLE

LONGITUDINAL
AXIS
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! KATEDRA BUDOWY
POJAZDOW SAMOCHODOWYCH
Wydziat Transportu
POLITECHNIKA SLASKA
40-019 Katowice, ul. Krasifiskiego 8

RT2
| tel. 603-41-18

1

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF

LPG CONTAINER’S MOUTING AND FIXING

m = 122,7[kg]

g =981 [m/s?

n = 3 — ilo§¢ tasm
b = 202[mm]

¢ = 260[mm)]

42.0 Tension in one band/Sita napigcia w jednej tasmie.

i
U
o
5¥
H
L2
For position A
P. P-b
2.p=8S-c=>8=22 P, =8m-g =9630N]
n n-c
S= 2494[N]

P; = 9630[N]
S= 2494[N]

For thread M10/
Dla M10

d, =8,026[mm]
kaop = 500[MPa]

43.0 Permissible bolt breaking force in place A/dopuszczalna sila Zrywajaca w
poz. A

”df 'kdop
Pa’op = 4
2 6 ‘
P, =" (0,008026[m])* - 500-10°[ Pa] — 25283[N]

4

Puop = 25283[N]

For the M10 bolt
pitch diameter of
thread/

Dla M10 srednica

44.0 Preload force/sita napiccia wstepnego
Implemented bolt tightening torque / przyjeto moment dokrecenia $rub
réwny My = 15[Nm)]

M, =0,5P, d,1g(y+p)=>

dzialowa gwintu Md
pO a ntu: 5 —
d, = 9,026[mm)] 0.5-d, 1g(y + p)

=0,17 [rad
5 = 0,16£;a[r]ad] w = A =9511[N] Py = 9511[N]
M = 15[Nm] 0,5-[0,009026[m] - 1g(0,17 + 0,1662)]

45.0 Max axial force in a bolt/ maksymalna sita osiowa w $rubie

w=9511[N s . & c =

Paop = 25283[N] P =2494[N]+9511[N]=12005[N] < 25283[N]

Pc < Ppor - REQUIREMENTS ARE FULFILLED/WARUNEK JEST SPELNIONY
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A RUDOWY
. CHODOWYCH
sportu
.+ SLASKA
O1Y i, ul Krasinskieg
e 503-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF
LPG CONTAINER’S MOUTING AND FIXING

46.0 Max. stress in a bolt/Maksymalne naprezenie w $rubie

7 = 0,002[mm]-0,035[mm]

Pc =12005 [N]
d; =8,026[mm)]
=500 4. ; o =238 MPa
il gt g o, S1MOSH] - < 500[ MPa] MFa)
7-d, m-(0,008026[m])
238[MP:1]<500[NH’a]
47.0 Band resistance for extension/Wytrzymalos¢ tasmy na rozciaganie
P = 12005[N] h — band height /wysoko$¢ tasmy, s — band width/szerokos¢ tasmy
h= 2[mm|
s = 35[mm] P
Ky = 335[MP4] P BN
h-s %
12005[N]
[ <335 MPa] o, =172[MPa]

@ =237°
¢ =4,136[rad]
u=04

e=2,72
Py = 9511 [N]

172{MPa] < 335[ MPa]
48.0 Calculation of pin fixing band pos. B/Obliczenia sworznia mocujacego
tasme poz. B
e
B
POSITION B

Wrapping angle ¢ = 237"

e P
W = = Pw1 e
By, e
Pwi1=1817[N]

Pwi = 1817[N]
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i T KATEDRA BUDOWY
{FO 2 2DOW SAMOCHODOWYCH
RT21 Wydzial Transportu CALCULATION OF
POLITECHNIKA SLASKA
!40-019 Katowice, ul, Krasifskie CONTAINER’S MOUTING AND FIXING

! tel. 603-41-18

A

-

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

49.0 Pin section area/Przekr6) sworznia
Pin diameter

. 2 - 2
d,=0,008[m] F=T T O — 0,000050240m] Fy = 0,00005024f
50.0 Shear strenght /Wytrzymalo$é na scinanie
) .- S48, 2494[N] +951 1[£V] — 76.5[MPa]
g E494[N] : 2F, 2-0,0000785[m"]
Py = 9511[N] 7, = 76,5 MPa]

zg =76,5[MPa) <7, =027 R, =101,25[MPa]

51.0 Frictional resistance calculations in transversal direction, overload 8g

Pw = 9511 [N] /Obliczenie oporéw tarcia w kierunku poprzecznym, przeciazenie 8g
N=P.

For contact rubber rH

with metal/ Radial force resulting from the bend tightening / Sita promieniowa od docisku

Dla gumy z meta- | tasmy

lem PW

1=08 P= ﬁ =11889[N] N=9512|N]

m = 122,7[kg] .

g = 9,81 [m/s7] Py =20mg = 24074[N]
n=3 n-N =28536[N]> P, = 24074[N]

52.0 Calculation of frame fitting/Obliczenia mocowania ramki

"

o B
L max

53.0 Max. force from flex torque in a bolt/max sita pochodzaca od momentu
gnacego w jednej srubie

P, = 9630[N] M, Ly Bh L,

h, = 202 [mm] PM o Lo = 202 4212

L1 = 19 [mm] b L Sl

Linax = 240 [mm] bl Phimax = 4027[N]

_ 9630[Nm]-0,202[m]-0,240[m] _

= - L = 4027[N]
2-(0,019[m])* +2-(0,240[m])
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KATEDRA BUDOWY
~ADOW SAMOCHODOWYCH
Pk Wydzial Transportu
VLG POLITECHNIKA SLASKA

{ lai-019 Katowice, ul. Krasifskiego 8
! tel. 603-41-18

|
FESSISSS (R SERS SR

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF
LPG CONTAINER’S MOUTING AND FIXING

For  bolt type _ - drz . kdop

M10/ e 4

g it 7 -(0,008026[m])"* -800-10°[Pa] _ )

d; =8,026[mm] 5 dop — 4 =40453[N] Puop = 40453[N]
kgop = 800[MPa]

54.0 Permissible bolt breaking force /dopuszczalna sila zrywajacej srube

For M10 bolt pitch
diameter of the
thread/ Dla M10

55.0 Preload force/sita napiecia wstepnego
Implemented bolt tightening torque / przyjeto moment dokrecenia $rub
réwny Mg = 15[Nm]

M, =0,5F,-d, gy +p)=

srednica  podzia-
lowa gwintu: B M d
d, = 9,026[mm] = A
pp:O,I’.'f [rad] 03 df’ tg(}/ +P )
=0,1
Pty B, = bl ~9511[N] Py = 9511N]
0,5-[0,009026[m] - 1g (0,17 + 0,1662)]
56.0 Max axial force in a bolt/ maksymalna sila osiowa w srubie
Phimax = 4027[N] PC=PMmax+PWSPdap$
Py = 9511 [N] _ _
e W P. = 4027[N]+9511[N]=13538[N] < 40453[N]

Pc < Ppor - REQUIREMENTS ARE FULFILLED /WARUNEK JEST SPELNIONY

CONFIRMATION OF HOMOLOGATION LABORATORY E20/H20

ALL CALCULATIONS PRESENTED ABOVE DEMONSTRATE EQUIVALENCE TO
PRACTICAL TESTING AND DO FULFILL REQUIREMENTS OF REGULATION R67.01

14-02-2008

date,

J Jadan Homologacyjnych
Ktedra Budofvy Pojazdim Samochodowych

;. MR FLEKIEWICZ
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