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ram rod) 

9315 Side ram 
9330/AT Protection rod system for transport 

 
Index Chapter 3 

 
PISTON SELECTION 



DWG N 

UTT

 

 

  09/09 
DATE 

9019/1 

 

1) METHOD OF EULERO CASE 2 (COEFF. OF SAFETY 2)  

-GRAPHICS  DWG  9020/1 – 9030/1-1 – 9030/1-2 
 
IT’S THE SYSTEM OF CALCULATION REQUIRED BY UNI-EN 81.2 HARMONISED         
FOR λλλλ  ≥≥≥≥ 100 

1.1       2

2

l 2

J E π
<=Fs  

 FOR  λ  < 100 

1.2       ( ) ( )[ ]2λ/100×210-Rm - Rm
2
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<=Fs  

1.3     ( )[ ]mr3mnS P+0.64P+Q+PC1.4g=F  

IN MARKED GRAPHICS IS SHOWED THE TOTAL FORCE APPLIED TO RAM W, 
THEREFORE: 

1.4 P)QP(CW rh3m ++=  

2) IMPORTANT FORMULAS 
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3) Qfs VALUE TO CALCULATE THE LENGTH OF THE STEM’S FREE FLEXURE 
(REGISTERED IN DIAGRAMS: 9020/1 - 9030/1-1 – 9030/1-2) WITH THE HIGHEST 
VALUE “ DL – DC “ 

 

                     

9019/1-IN 

 
CALCULATION METHODS FOR BUCKLING FORCE 

APPLIED TO RODS (UNI-EN 81.2) 

   FFFF d            Qfs          Qfs 
   ROD             T         DL-DC 
   (mm)          (mm)      (mm) 
 
50 /100          74.5        84.5 
 
110 / 150       81.5        91.5 
 
160 / 238       90           95 
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MEASUREMENTS SYMBOL   UNIT 

STRENGHT CROSS-SECTIONAL AREA OF THE RAM ………………………………. A ……… 2mm  

OUTSIDE DIAMETER OF THE RAM…………………………………………………… d ……… mm 

THICNESS OF THE RAM ……………………………………………………………….. e  ……… mm 

OUTSIDE DIAMETER OF THE CYLINDER…………………………………………….. D ……… mm 

THICKNES OF THE CYLINDER …………………………………………………………. ecyl   ……… mm 

CROSS-SECTIONAL AREA OF THE RAM……………………………………………… Ap  ……… 2mm  

RADIUS OF GYRATION OF THE RAM …………………………………………………... i ……… mm 

SECOND MOMENT OF THE RAM ……………………………………………………...  J ……… 4mm  

MASS FOR UNIT OF LENGTH OF THE RAM………………. …………………………. γ ……… Kg/mm 

COEFFICIENT OF SLENDERNESS OF THE RAM …………………………………... λ 

MODULUS OF ELASTICITY (FOR STEEL, E=2.1 510 ) ……………………………… E ……… N/ 2mm  
 
LENGTH OF THE STEM’S FREE FLEXURE (TOTAL STROKE+Qfs+DISTANCE, IF ANY 
OF THE PULLEY AXIS AT THE TOP OF THE STEM …………………..………… I ……… mm 

TENSILE STRENGTH OF MATERIAL ………………………………………………….. Rm  ……… N/ 2mm  

ACCELERATION OF GRAVITY …………………………………………………………. gn  ……… m/ 2s  

REEVING RATIO ……………………………………………………………………………. mC  
SUM OF THE MASS OF THE EMPTY CAR AND THE MASS OF THE  
PORTION OF THE TRAVELLING CABLES SUSPENDED FROM THE CAR………... 3P  ……… Kg 

RATED LOAD (MASSE) DISPLAYED IN THE CAR ……………………………………. Q ……… Kg 

MASS OF THE RAM ………………………………………………………………………… γ  ……… Kg 

MASS OF THE RAM-HEAD EQUIPMENT………………………………………………... rhP  ……… Kg 

ACTUAL BUCKLING FORCE APPLIED…………………………………………………... SF  ……… N  

ADMISSIBLE VALUE OF STRENGTH ACCORDING TO    
DIN 4114 (FOR σ0.52St d,am=210) …………………………………………………….. am,dσ  ……… N/ 2mm  

COEFFICIENT TO BE CALCULATED FROM DIN 4114 IN FUNCTION OF …...……...               ω 

COEFFICIENT OF OVERPRESSURE …………………………………………………… 1.4 
  

 

EXPLANATORY NOTES ON GRAPHICS 

1- THE UPPER AND LOWER LIMIT OF THE CURVE IS CUT BY MAX. AND MIN. 
VALUES OF THE ADMISSIBLE PRESSURE (RESPECTIVELY 45 AND 12 
BAR). 

2- REPRESENTED CURVES WERE EXECUTED ACCORDING TO EULERO’S 
FORMULAS. 

- GRAPHICS EXECUTED ACCORDING TO STANDARD EN 81.2 FOR VALUES 
λ < 100: IN ORDER TO OBTAIN MORE PRECISE VALUES, MUST BE USED 
THE FORMULA SHOWED AT POINT 1.2 (SEE NOTES ON GRAPHICS)). 

- GRAPHICS EXECUTED ACCORDING TO STANDARD TRA  200 FOR  
250≤λ : IN ORDER TO OBTAIN MORE PRECISE VALUES, MUST BE USED 

THE FORMULA SHOWED AT POINT 4.1 (SEE NOTES ON GRAPHICS). 
- CURVES EXECUTED ACCORDING TO EULERO’S FORMULAS ARE 

ALWAYS ON THE SIDE OF SAFETY.  

SYMBOLS AND NOTES FOR BUCKLING  
FORCE TO BE CALCULATED 

9019/2-IN 
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TABLE FOR CHECKING THE MAX. LOADS

FOR RAMS ø 110  A ø130
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TABLE FOR CHECKING THE MAX. LOADS

FOR RAMS ø 150  A ø238
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TABLE TO DETERMINE THE RATES OF:
PRESSURE - SPEED - PUMP - MOTOR

(TELESCOPIC PISTON WITH TWO EXTRACTORS)
MOTOR POWER H.P. (Kw)
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TABLE TO DETERMINE THE RATES OF:
PRESSURE - SPEED - PUMP - MOTOR

(TELESCOPIC PISTONS WITH THREE EXTRACTORS)
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GUIDELESS TELESCOPIC PISTONS

DIAGRAM OF THE PEAK LOADS

DIAGRAM OF THE PEAK LOADS ACCORDING TO EULERO'S CALCULATION
WITH SAFETY FACTOR 2 AND OVERPRESSURE FACTOR 1.4,
FOR TELESCOPIC PISTONS WITH TWO EXTRACTING ELEMENTS (EN 81.2)
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(OVERPRESSURE FACTOR 1.4)

L L

...... PISTON TYPE OBSOLETE FROM  77/2 - 77/2-g1
FOR DIAGRAM VALUES REF DWG 9607/5
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TELESCOPIC PISTONS WITH TWO EXTRACTORS
DIAGRAM OF THE PEAK LOADS GUIDELESS
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GEOMETRIC CHARACTERISTICS FOR
DATE

DWG No

11/09

9040ROOD TO BE CALCULATED

_ THE ROD PIPE IS MADE OF STEEL  St52.0 - DIN 1629/DIN 2391

_ THE CYLINDER PIPE IS MADE OF STEEL  St52.0 - DIN 1629/DIN 2448

_ THE FEEDING PIPE IS MADE OF STEEL  St37.0 - DIN 1629/DIN 2391

CYLINDER

ød

mm

e

mm

A

mm

Ap

mm

i

mm

J

mm kg/m

CONNECTION

WEIGHT
øD

mm

e

mm

5.0 863.9 19.53 329376 6.7

7.5 1237.0 18.75 434884 9.6

7.5

5.0 1021.0 23.05 542416 7.9

1472.6 22.26 729408 11.5

80 7.5 1708.2 5026.5 25.77 1134379 13.3 114.3 4.0
5.0 1178.1 26.58 832031 9.2

12.0 2563.5 24.41 1527870 20.0

90 7.5 1943.9 6361.7 29.29 1667468 15.2 133.0 4.5
5.0 1335.2 30.10 1210004 10.4

12.0 2940.5 27.90 2289203 23.0

100 7.5 2179.5 7854.0 32.81 2346346 17.1 139.7 4.5
5.0 1492.3 33.63 1688115 11.7

12.0 3317.5 31.40 3271077 25.9

110 7.5 2415.1 9503.3 36.34 3188686 18.9 159.0 5.0
5.0 1649.3 37.17 2278146 12.9

12.0 3692.64 34.92 4501764 28.9

120 7.5 2650.7 11309.7 39.86 4212158 20.7 159.0 5.0
5.0 1806.4 40.70 2991876 14.1

12.0 4071.5 38.42 6009540 31.8

130 7.5 2886.3 13273.2 43.39 5434434 22.5 177.8 5.6
5.0 1963.5 44.23 3841088 15.3

12.0 4448.5 41.93 7822679 34.7

10.0

6.0 2714.3 50.96 7047774 21.2

4398.2 49.62 10830641 34.4

160 10.0 4712.4 20106.2 53.15 13312499 36.8 219.1 8.0

180 10.0 5340.7 25446.9 60.21 19360065 41.7 244.3 8.0

200 10.0 5969.0 31415.9 67.27 27009843 46.6 273.0 10.0

238 14.0 9852.0 44488.1 79.35 62033336 76.9 323.9 12.5

cyl
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2827.4

17671.5

2 2 4

193.7 5.9

114.3 4.0

/ 101.6 3.6

kg

ROD

5.0 706.9 16.01 181132 5.5

7.5 1001.4 15.26 233134 7.8
50 1963.5 / 101.6 3.6

UT

9040-ING
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DRAWING FOR CYLINDER
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CALCULATION PROCEDURE
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CYLINDER CALCULATION PROCEDURE 

- THE FOLLOWING TECHNICAL DOCUMENTATION IS ABUOT THE CHECKING 
OF THE CYLINDERS INVOLVED IN LIFTS WORKING. 

- CHECKS ARE CARRIED OUT ACCORDING TO STANDARD TRA 200 (AND 
RELATING REFERENCE MARKS) AND HARMONISED STANDARD UNI-EN 
81.2:99. 

- THE MAX ADMISSIBLE STATIC PRESSURE FOR EACH CYLINDER, WHICH 
COORRESPONDS TO THE MAX. ADMISSIBLE LOAD, IS INDICATED IN THE 
ENCLOSED TABLE 

- FOR EACH PLANT IS INDICATED THE REAL LOAD, WHICH MUST BE ALWAYS 
SMALLER OR EQUAL TO THE MAX. ADMISSIBLE ONE 

- THE CONSIDERED CYLINDER, DEVELOPED BY MORIS FACTORY, 
CORRESPONDS TO DRAWING 0367/2-P 

- MEASUREMENT UNITS GENERALLY USED CORRESPOND TO THE 
INTERNATIONAL SYSTEM (S.I.) 

- THE SYMBOLOGY ADOPTED REFERS TO THAT OF STANDARDS TRA 200 
(AND SUBSEQUENT REFERENCES) AND STANDARDS UNI-EN 81.2:99 

1) CYLINDER PIPE THICKNESS CALCULATION FOR DETERMINING THE INNER 
PRESSURE 

- CALCULATION IS MADE IN COMPLIANCE WITH ANNEX K OF UNI-EN 81.2:99 
STANDARDS AND WITH STANDARD DIN 2413 APPLICATION FIELD 1 

- MATERIAL FEATURES ACCORDING TO DIN 1629 WITH TESTING 
CERTIFICATE IN CONFORMITY WITH DIN 50049-3.1B (MAX. WORKING 
PRESSURE 160 bar) 

- DIMENSIONS ACCORDING TO DIN 2448 

- MATERIAL ST. 52,0 DIN 1629 (1.0421) 

- YIELD TENSION  ……………………………………………….. 2
P0.2 N/mm  355=R  

- BREAKING PERCENTAGE ELONGATION ………….……… A5 > 21 % 

- FROM DIN 2413: 

exx20
PxD

e o
namm

cyl +
ησ

=  WITH  P  (bar) 

- ACCORDING TO TRA 200/229.11   P = 2,3 x Pmax  
  1eo =  

-  FROM DIN 2413 1n =η  FOR WELDLESS PIPES  
 8,0n =η  FOR WELDED PIPES 

   
S

R
=σ P0.2

amm  WITH S = 1,7 

- REPLACING THE VALUES AND SOLVING WITH RESPECT TO Pmax : 
( )

10 x 
D x 1.7 x 2.3

1-e x R x 2
= cylP0.2

maxP1  WELDLESS PIPES 

2) CYLINDER PLANE BASE CALCULATION  

- CALCULATION ACCORDING TO TECHNICAL SHEET AD-MERKBLATT B5, 
6.1.1 CASE (E) 

- MATERIAL DIN 17.100 RST 37-2 (1.0038) 

9041/3-IN 
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- YIELD TENSION ………………… 2
P0.2 N/mm  235=R  

e+
Rx10

SxP
xDxc= o

P0.2
i1e  

− ACCORDING TO TRA 200 P = 2,3 x Pmax  

   1o =e  

− ACCORDING TO AD-MERKBLATT B0 TABLE  2 S = 1,5 

− ACCORDING TO EN 81.2   S = 1,7 

− ACCORDING TO AD-MERKBLATT B5 TABLE 1 C = 0,4 

− REPLACING THE VALUES (S = 1,7) E RISOLVENDO PER Pmax : 

( )
10 x 

Di
1-e x 2.5

 x 
1.7 x 2.3

R
= 2

2
1

2
P0.2

maxP3  

REMANING THICKNESS CALCULATION 

− CALCULATION ACCORDING TO AD-MERKBLATT B5, TABLE 1, AND  

ANNEX K OF UNI-EN 81.2:99 STANDARDS. 

− CALCULATION OF “Umin” THICKNESS, WITH PRESSURE P, IS <= THAN THE  

MINIMUM PRESSURE AMONG MAXIMUM ALLOWABLE PRESSURES FOR  

ALL THE SYSTEM COMPONENTS. 

 

( ) ( )
1 + 

R
0.1 x P x 1.7 x 2.3 x r-0.5 x Di

 x 1.3=
P0.2

max1
minU  

 

MOREOVER, THE FOLLOWING PROJECT CONDITIONS MUST BE VERIFIED: 

mm5>=minU  

Sx2,0 11>=r  

mm51>=r  

Sx1,5<= 1minU  

111 r +u=>=h  

3) CYLINDER PIPE / CYLINDER HEAD WELDING CALCULATION 

− MATERIAL RSt 37-2 DIN 17.100 

mmN/ 98= 2
P0.2R  (DV 952) 

− WELDING AREA axDx 2π=A  
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− ACTUAL FORCE ON THE WELDING 

10
Px3,2xDx

4
max2π

=F  

P0.2R<=
A
F

=τ  

− SOLVING WITH RESPECT TO Pmax  SI HA: 

D x 2.3
40 x a x R

= 2P0.2
maxP5  

4) CALCULATION OF THE CYLINDER HEAD FIXING SCREW 

− CALCULATION ACCORDING TO  AD-MERKBLATT B7 

− SCREWS M…..x …..UNI 5931 – 8.8 

− ELASTIC LIMIT ACCORDING TO DIN 267 PAR. 3  2N/mm  640R =P0.2  

− ACTUAL FORCE ON THE SCREWS : 

40
DlxxPx3,2 2

max π
=F  

− MIN. NEEDE BOLT DIAMETER: 

C5+
nxR

F
xZ=

P0.2
dK  

Z = 1,51  FROM  AD-MERKBLATT B7  TABLE 3 

n = SCREWS NUMBER 

ASSUMING THAT:  Y=
nxR

F
xZ

P0.2
 

FOR: Y <= 20 C5 = 3 
  Y >= 50 C5 = 1 

  20 < Y < 50 
15

-Y)65(
=C5  

− SOLVING WITH RESPECT TO Pmax : 

85,1553x
Dl

)5Cd(xn
2

2
K

max
−

=P6  

PROJECT CONDITIONS 

− SCREWS PITCH NOT MORE THAN  5 x dK 

− MIN. SCREWS NUMBER 4 

− MIN.SCREWS DIAMETER M10 

− SCREW SHANK LENGTH AT LEAST 2 x dK 

− MIN. ENGAGEMENT DEPTH L (CLASSE 8.8) 

d / P < 9 L = 1,0 x dK 

d / P > 9 L = 1,25  x dK 

P = THREAD PITCH 
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5) CALCULATION OF THE LIMIT BEARING PRESSURE BETWEEN RAM BASE AND 
CYLINDER HEAD  

− YELD TENSION RAM BASE: 

dx
4

xPx3,2 2
1Amax

π
=F  

− REACTION SURFACE: 

)Dd(x
4

2
A

2
1A −

π
=A  

- SOLVING WITH RESPECT TO Pmax 

( )
2.3 x d

D-dx R x 10
= 2

A1

2
A

2
A1 P0.2

maxP7  

6)  CALCULATION OF THE FEED LINE PIPES 

− CALCULATION ACCORDING TO DIN 2413, APPLICATION FIELD 1, AND ANNEX  K 
OF UNI-EN 81.2:99 STANDARDS 

− AMTERIAL FEATURES ACCORDING TO DIN 1629 WITH TESTING CERTIFICATE 
IN CONFORMITY WITH DIN 50049-3.1 B (MAX WORKING PRESSURE 160 bar ) 

− DIMENSIONS ACCORDING TO DIN 2391 

− MATERIAL St.  37.0  DIN  1629 ( 1.0254 ) 

− YIELD TENSION ………………. 2
P0.2 N/mm  235=R  

− BREAKING PERCENTAGE ELONGATION …. A5 = 25% 

− FROM DIN 2413 SI HA: 

 exx20
PxD

o
namm

cyl +
ησ

=e  CON  P (bar ) 

- ACCORDING TO TRA 200/229.11   P = 2,3 x Pmax 

  eo = 0,5 

-  FROM DIN 2413  ηn = 1 

  
S

R
=σ P0.2

amm       CON  S = 1,7 

-  REPLACING THE VALUES AND SOLVING WITH RESPECT TO Pmax 

( )
10 x 

Dt x 1.7 x 2.3
0.5-e x R x 2

= cylP0.2
maxP8  

7) CYLINDER CONNECTION CALCULATION 

- THREAD CALCULATION ACCORDING TO TECHNICAL SHEET AD-MERKBLATT B8 6.13 

- MATERIAL  St. 37.0  DIN  1629 (1.0254) 

- YIELD TENSION……………………………………….  2
P0.2 N/mm  235=R  

- BREAKING PERCENTAGE ELONGATION ………. A5 = 25% 

- WELDINGS CALCULATION ISNT’T NECESSARY; SEE POINT 3 (DRAWING N. 9041/4) 
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THREAD CALCULATION 

- FROM TECHNICAL SHEET AD-MERKBLATT B8: 

DfxπxL
Fx2

=P0.2

S
R

 

- WITH: 

L = THREAD LENGTH 

Df = THREAD DIAMETER 

S = SAFETY FACTOR = 1,5 

P0.2R  = YIELD TENSION MATERIAL 

F = TENSILE FORCE 

Px3,2xDx
40 max

2
o

π
=F  

- REPLACING THE VALUES AND SOLVING WITH RESPECT TO Pmax , SI HA: 

10 x 
D x 1.5 x 2.3

Df x L x R x 2
= 2

O

P0.2
maxP9  
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i  = RADIUS OF GYRATION OF THE RAM

J  = SECOND MOMENT OF THE RAM

   = MASS OF THE RAM

SIMPLE CYLINDER

Rp 0.2 = 355 N/mm2
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-FULLY EXTENDED RAM WITH TOP SLOWING BUFFER 35 mm.

FOR DIMENSIONING,
PLEASE CONTACT
OUR TRADE OFFICE
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 BUFF ER 35  mm
- NB. :  JOINT "A"  DOWN (ON REQUEST)

- FULLY  EXTEN DED RAM WITH SLOWING

- ROD UPPE R PLATE IS  OF OSCILLA TING
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-ROD UPPER PLATE IS OF OSCILLATING TYPE
-FULLY EXTENDED RAM WITH TOP SLOWING BUFFER  35 mm

WEIGHT Kg

SECTION  X
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DIRECT UNDERGROUND 1 : 1 RAM
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-NOTE: FOR ALL OTHER MEASUREMENTS SEE DWG N°9130

DIRECT UNDERGROUND 1:1 RAM
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238 FOR DIMENSIONING,
PLEASE CONTACT OUR
TRADE OFFICE
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INDIRECT SIDE ACTING 2:1 ROPED RAM /

9162-IN

DIRECT SIDE 1:1 RAM
WITH RAM HEAD REDUCED (70 DIA RAM ROD)
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