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

2. Container type / typ liczonego zbiornika:

type/typ: Toroidal 720x270
Capacity /Pojemnosc: 89 [ drns]
Manufacturer/Wytworca: STEP

PART I / CZESC1

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 obliczen:

D — container diameter/srednica zewnetrza zbiornika,

H - container height/wysokos¢ zbiornika,

Ds — diameter of the container contact with ground/ srednica styku zbiornika z podtozem,
L - distance between bolts/rozstaw $rub,

H, — height of container’s center of mass/ wysokos¢ srodka ci¢zkosci zbiornika,

m, — containet’s mass/masa zbiornika,

V — containet’s capacity/ objeto$¢ zbiornika

p — fuel density/ gestosé¢ paliwa LPG
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; CALCULATION OF
LPG CONTAINER’S MOUTING AND FIXING

m=m_+m, =392[kg]+39,2[kg] = 78,4[kg]

data/dane calculation and drafts/obliczenia i szkice | results /wynikd
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?3
D = 720[mm] Case 1. 20g in the direction of travel
H = 270[mm],
Ds. =433 [mm)]
Lnas = 216 [mm]
H; = 135[mm]
m; = 39,2 [kg]
V -89 [dm?]
p - 0,55[kg/dm’]
D
direction
20mg ¥ of travel
- bolt/§ruba M12x100 class 8.8 — quantity/sztuk 2,
- washer/podkladka @52 thickness/o grubosci 2,5 mm — quantity/sztuk 2,
- nut/nakretka M12 — quantity/sztuk 2.
1.0 Fuel mass for 80% filling of the container/ masa paliwa dla stopnia napel-
V = 89 [dm] mienia 80% mp = 39,2[kg]
b = 0,5[kg/dm?] m, =80%V - p =80%:89[dm’]- 0,5 d’fs 1=39,2[kg]
m, = 39,2 [kg] 2.0 Container mass with fuel/ masa zbiornika z paliwem
m, = 39,2[kg] m = 78,4[kg]
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CALCULATION OF
LPG CONTAINER’S MOUTING AND FIXING

H; = 135[mm] 3.0 Max. bending torque of the bolt/maksymalny moment zginajacy éruby
= Wil M, = 2077 [Nm]
= 9,81 [m/ ” - i v, ’
8 /s M, =m-20g - H, =78,4[kg]-20- 9,81{3—2] -0,135[m] = 2077[ Nm
4.0 Max. force in a bolt resulting from the bending torque /max sila po-
chodzaca od momentu gnacego w jednej $rubie
M, = 2077 [Nim] My di
Lonas = 216 [mum)] s =g
For this case i =2 Z Lf
L1=Ls=Lumax i=1
T : ¢
b T E _ 20771Nm]-0.216(m] _ #48.6[Nm’] _ 400
S 2-(0,216[m))* 0,0933[m*] Pgmax = 4808 [N]
5.0 Permissible bolt breaking force/dopuszczalna sila zrywajaca $rube
For thread M12 d? -k
core diameter/ _a, Ry
Dla sruby Mi12 dop = 4
$rednica rdzenia: (0 0097[ ])2 800 106[P ]
d; = 9,7[mm] _ 7-(0,0097[m])" -800- al _ e
kyop = 800[MPa] Pdop - 4 - 59088[N] Pdup 59088[N]
6.0 Preload force/sila napiecia wstepnego
For thread M12 Implemented bolt tightening torque/ przyjeto moment dokrecenia $rub
division diameter/ réwny My = 15[Nm]
Dla s$ruby Mi2 M, =05P, -d, tg(y + p)=
s$rednica podzialo-
wa gwintu: B = M,
d, =10,7[mm] Y 05.d ey +
pp= 0,099669 [rad] £ gl +p)
y =0,162116 [rad] _ 15[Nm] — 15577[N]
M, = 15[Nm| " 0,5-[0,0107[m]-1g(y + p)] Py = 15577 [N]
7.0 Max axial force in a bolt/ maksymalna sila osiowa w srubie
Pymax = 4808 [N] Pc=Pgmax+PW+m'g:>
Py = 15577 [N] 4
m = 78,4[kg] m
o1 78.4[kg]- 9,81[3—]
Paop = 59088[N] P. =4808[N]1+15577[N]+ 2 = 20577[N]
Pc = 20577 [N]

Pc < Ppor - REQUIREMENT ARE FULFILLED/WARUNEK JEST SPELNIONY

Pc = 20577 [N]
d; = 9,7[mm]
kaop = 800[MPa]

8.0 Max. stresses in a bolt/maksymalne naprezenia w $rubie
_4P
m-d}

_ 4.20577[N]
- (0,0097[m])*

(e}

ka’ap

o <k, =800[MPa]

dop

= 279[MPa]

REQUIREMENTS ARE FULFILLED / WARUNEK JEST SPELNIONY

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

Page4z7

version 1




KATEDRA BUDOWY
POJAZDOW SAMOCHODOWYCH
Wydziat Transportu
POLITECHNIKA SLASKA

tel. 603-41-18

STEP ALTERNATIF YAKIT SISTEMLERI A.S.

CALCULATION OF
#0019 Katowice ul Krasinskiego s PG CONTAINER’S MOUTING AND FIXING

D = 720[mm]
H = 270[mm],
Ds. = 433 [mm)|
L = 102[mm)]

L1 = 165 [mm]
Lunax = 267 [mm]
H; = 135[mm]
m; = 39,2 [kg]
V - 89 [dm?]

p - 0,55[kg/dm’]

Case 2. 8g horizontally perpendicular to the direction of travel

(=]
B8
o

- bolt/§ruba M12x100 class 8.8 — quantity/sztuk 2,
- washer/podkladka @52 thickness/o grubosci 2,5 mm — quantity/sztuk 2,
- nut/nakretka M12 — quantity/sztuk 2.

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

V =89 [dm?] i m, = 39,2[kg]
p = 0,55[kg/dm?] m, =80%V - p = 80%-89[dm’]- 0,55[ng 1=39,2[kg]
m
m, = 39,2 [kg] 10.0 Container mass with fuel/ masa zbiornika z paliwem
mp = 39,2[kg] m = 78,4[kg]
m=m, +m, =39,2[kg]+39,2[kg] = 78,4[kg]
H; = 135[mm] 11.0 Max. bending torque of the bolt/maksymalny moment zginajacy $ruby
m = 78 4[kg] -
g =981 [m/s M, =831 [Nm]

M, =m-8g-H, =784[kg]- 8-9,81{%} -0,135[m] = 83 1[Nm]
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CALCULATION OF
POLITECHNIKA $LASKA LPG CONTAINER’S MOUTING AND FIXING

M, = 831 [Nm]

Li =165 [mm]

Linax = 267 [mm]
L2: I-'max

1 = 2— quantity of
bolts

12.0 Max. force in a bolt resulting from the bending torque /max sila
pochodzaca od momentu gnacego w jednej srubie

M, Ly,

Lo =
2L
i=1
2
- $31[Nm] - 0,267[m] HM]  somaran

" (0,165[m])* +(0,267[m])> _ 0,098514[m’]

Pgmax = 2254 [N]

For thread M12

13.0 Permissible bolt breaking force/dopuszczalna sila zrywajaca srube

p = 0,099669 [rad]
y=0,162116 [rad]

15[ Nm]

2
core diameter/ _ T 'dr ’ kd'ap
Dla $ruby M12 “p 4
srednica rdzenia: (0 0097[ ])2 200 106[}) ]
d. = 9,7[mm)] = B\ )’ o | P Puop = 590
| W8 Py, = : = 59088[N] top = 59088[N]
14.0 Preload force/sila napiecia wstepnego
For thread Mi12 Implemented bolt tightening torque/ przyjeto moment dokrecenia §rub
division diameter/ towny Mg = 15[Nm]
Dla $ruby Mi12 M, =05F,-d, ig(y +p)=
srednica podzialo-
wa gwintu: - M d
= W
d, = 10,7[mm] 0,5- dp . tg(}/+ p)

Pc < Ppor -REQUIREMENT ARE FULFILLED/ WARUNEK JEST SPELNIONY

= Iy = =15577[N
igslafm] " 0,5:[0,0107[m] - 1g(y + p)] V] Py = 15577 [N]
15.0 Max axial force in a bolt/ maksymalna sila osiowa w §rubie
Pomax = 2254 "
ol N] Pcngmx+PW+—m -

Py = 15577 [N] 4

m = 78 4[kg] m

Pl = SOURE P. = 2254[N]+15577[N] + 21 _18024[N]
Pc = 18024 [N]

Pc = 18024 [N]
d, = 9,7[mm]
kdop = 800[MPa]

16.0 Max. stresses in a bolt/maksymalne naprezenia w $rubie

4.pP

w-d? < Kay

 4-18024[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.

Page6z7

version 1
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CONFIRMATION OF HOMOLOGATION LABORATORY E20/H20

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

Homologacyjnych
Phjazdow Samochodowych'

14-03-2008 ... - }L* ..;..'F:kﬁ‘?.z ......

date, signature
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