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Photos, diagrams and technical data are the exclusive property of Bimeccanica srl, All rights reserved 

 GENERAL PRODUCT GUIDE with sizing according to specific use. 
(Suggested values, not “absolute”, to consider with the client’s own assessment of their merits for the specific project being considered.)  

  

 

Factors assessed in preparing the “basic theoreƟcal table” for dynamic movement during liŌing : 

Speed, load, , type of movement, length of the constrained screw, thread surface engaged, need of safety lead nut, lubrificaƟon, efficiency, fricƟon coefficient, 
required torque with service factor, staƟc load in relaƟon to dynamic load.  

 

Considering the above‐menƟoned factors which determine performance, we firstly established maximum parameters in the Basic TheoreƟcal Table to avoid criƟcal 
working  situaƟons.  These parameters concern the maximum sliding contact speed that can be applied during liŌing and the maximum pressure allowed on the 
threaded profile, considering that for good opƟmizaƟon and efficiency it is not advisable to exceed a sliding contact speed of 25 metres per minute. By propor‐
Ɵonately diminishing this last factor the load can be increased to a maximum allowable pressure on the thread profile of Kg 0.8 on the first thread engaged,  on 
which theoreƟcally weighs 1/3 of the enƟre moving load. As these are dynamic movements with scrolling screw/bronze lead nut in sliding contact, exceeding these 
parameters can lead to the start of possible vibraƟons, increasing temperatures and associated wear on the thread profile. To best solve the problem, and restrict 
contact speed within the above‐menƟoned limit in relaƟon to the load, it is necessary to use specific lubricaƟng grease (see lubricants in Technical Catalogue GDM)  
to improve sliding, considering, where higher loads are involved, using our threaded bars with nitriding treatment in R80 steel or higher quality R100 steel.  

When a greater sliding speed is absolutely necessary this can be applied but subject to specific technical tests or using our standard nylon lead nuts, always providing 
good lubricaƟon, as these allow approximately 20% more speed in relaƟon to the value shown in the table but with 75% less load. 

 

On the subject of new technical soluƟons, Bimeccanica has developed and patented new items which can improve the performance described in the basic table, 
to an extent which is to be quanƟfied through specific technical tests. 

These new items include supports and sleeves with bush for coupling two lead nuts, to achieve more thread catch and to adjust axial play in horizontal movements, 
as well as safety systems to avoid  loads falling during  liŌing  , with  mechanical, electro‐mechanical or visual  control of wear.   To ensure beƩer sliding between 
screw and lead nut, to be smoother and beƩer lubricated, we have produced “anƟ‐dust cups” to be applied on the lead nuts serving two purposes: to prevent dust 
and residue entering inside the lead nuts and to keep the lubricant constantly inside the lead nuts.  These new products are already available from stock and docu‐
mented in the present Technical Catalogue BFC as well as in Technical Catalogue GDM, or visit our website www.bimeccanica.it 

Our company, which produces all of the items listed, is at your disposal for any further technical informaƟon you may require. 

 

Bimeccanica, as well has having developed the new products, is now preparing a quality control room which includes specific equipment for checking theoreƟcal data. 
This allows the  following basic table to be supported by in‐house tests, as well as specific tests on request, including wear on the lead nuts relaƟng to he raƟo 
between load, speed and working Ɵme, as well as cerƟficaƟon of the pitch tolerances detected on each individual threaded bar, which determines the quality 
classificaƟon. 

  

1)    MOVEMENT SPEED/TRAVERSE SPEED PER MINUTE (screw turns per step) =             mm/minute ........................ 
 
2)    WEIGHT OF LOAD TO BE MOVED/TRAVERSE =                                                              Kg ....................................... 
 
3a)  OBBLIQUE OR VERTICAL HANDLING/LIFTING (w ith guided load)                                  vertical 
 
3b)  HORIZONTAL HANDLING/MOVEMENT  (w ith guided load)                                                  horizontal 
 
4)    MAXIMUM LENGTH OF TRAVEL (STROKE) REQUIRED =                                                 mm .................................... 

EXAMPLES OF CALCULATIONS USING THE FOLLOWING BASIC TABLE: 
 

VerƟcal movement of a Kg 285 load at the maximum speed allowed with a Ø25 screw and a 2500 mm stroke: 
 

 VALUE “B” Load indicated in the table   = 190 kg. (Ø25 screw), load to be moved 285 kg. = increase of + 50%  

 VALUE “C” Torque (Nm) indicated in the table  = 9,40 Nm + 50% (for the load increase) = 14,40 Nm (torque always proporƟonal to the load) 

 VALUE “A” max Speed in the table ( Ø25 screw) screw rpm 353 ‐ 50% (for the load increase) = 176,5 rpm (speed is inversely proporƟonal to load) 

 VALUES OBTAINED:  TR 25x2500  Screw ‐  Revs “A” = 176,5 rpm  ‐  Load “B” = 285 Kg  ‐  Torque “C” = 14,10 Nm 
 

– (Horizontal version) with the same applicaƟon, but horizontal, values “A” and “C” remain unchanged, whilst value “B” of 285 kg. can be increased by approxi-
mately 400%  and becomes 1,425 Kg. (with load on guides and sliding blocks with ball bearings, with use assessment of inverter with slow start, acceleraƟon 
and deceleraƟon; it is without doubt also an improved system for verƟcal liŌing). 

 

– (Length variant) Screw length version “L”exceeding  100xØ25 verƟcally considering a stroke of  3000 mm  instead of 2500 mm = length increase “L”+20%)  
     Values “A”, “B” and “C” must be reduced by half of the value “L” equal to 10% and therefore “A”= 159 rpm  - “B”= 256 Kg  - “C”= 12,70 Nm. 
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A =  SPEED (n° screw revoluƟons ‐ mm movement ‐ metres contact) 
B =  LOAD during liŌing with guides (weight Kg ‐ pressure Kg/mm2) 
C =  TORQUE (required force Nm)

– The values listed above can be used for applicaƟons with bronze lead nuts under the 

      above‐menƟoned condiƟons with our threaded bars for the enƟre range of steels types.  

– For verƟcal/oblique liŌing, with screw always constrained at both ends, we suggest   

      using our threaded bar in R80 steel or higher quality R100 steel.  

– Use of threaded bars with lengths 100 Ɵmes diameter always constrained at both ends: 

First calculate the required values for the screw with a length of 100 Ɵmes its diameter according to the basic table; access the percentage of exceeding screw length 
and remove half of the above‐menƟoned exceeding percentage from values “A”,”B” and “C”. E.g.: if there is 50% excess screw length (over 100 Ɵmes its diameter) 
the values “A” “B” and “C” obtained from the iniƟal calculaƟon are reduced by 25%. 
 

N.B. The STATIC LOAD on the bronze lead nut is variable unƟl it reaches the maximum values 10 Ɵmes greater than the maximum DYNAMIC LOAD shown in the 
BASIC THEORETICAL TABLE, with the excepƟon of peak loads that will require specific assessment according to safety regulaƟons contained in Machinery Nor‐
maƟves. To  reach  the maximum STATIC LOADS menƟoned,  the  threads for fiƫng the fixed and mobile supports must be well made  from materials having a 
tensile strength of 50 kg/mm2,  except for applicaƟons using aluminium alloy with lower loads using standard 8,8 or A2 steel bolts with the bolt thread captured 
equal to two Ɵmes the diameter of the thread itself (example: 8mm diameter bolt needs at least 16mm of thread captured). 

For greater security in prevenƟng loosening we suggest using “Nord lock” (wedge lock) washers when mounƟng the bolts. 

Sizing with maximum values for dynamic verƟcal movements (when liŌing) with bronze lead nut and trapezoidal screw with max. length 100 Ɵmes its diameter, 
constrained at both ends with appropriate supports and bearings. Values valid on movements alternaƟng with 50% stops, moƟon to the TR screw with gear ‐
motor (inverter driver for heavy loads) load on guides with ball bearings sliding blocks and safety lead nuts where there is a risk of injury. 

 BASIC THEORETICAL TABLE (Values not “ABSOLUTE” but recommended and to be taken into consideraƟon with client’s own assessment of their merits) 

CALCULATION METHODS FOR MULTIPLE USES STARTING FROM 
THE VALUES IN THE “BASIC TABLE” 

The calculaƟon raƟo is inversely proporƟonal between factor “A” and factors 
B”  and  “C”.  Reducing the RotaƟon Speed  “A” of the trapezoidal screw as a 
percentage allows an increase of the same percentage of the Load “B” and the 
Torque “C”. AlternaƟvely it can be used inversely, firstly increasing the Load “B”  
and the Torque “C” and reducing the Speed “A” by the same percentage. 

MEASUREMENTS  WHICH  NORMALLY  DO  NOT VARY 
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TR 10x2 20 10 28,3 283 28,3 0,40 
TR 10x3 20 6,7 40 268 26,7 0,51 

TR 12x3 22 7,3 49,5 361 33 0,46 

TR 14x3 25 8,3 58,9 489 39,2 0,42 

TR 14x4 25 6,3 75,4 475 37,7 0,50 

TR 16x4 30 7,5 88 660 44 0,46 

TR 18x4 35 8,7 100,4 873 50,2 0,43 

TR 20x4 40 10 113 1.130 56,5 0,40 

TR 22x5 40 8 153 1.224 61,2 0,44 

TR 24x5 45 9 168 1.512 67,5 0,41 

TR 25x5 45 9 177 1.593 70,7 0,40 

TR 26x5 45 9 185 1.665 73,8 0,39 

TR 28x5 50 10 200 2.000 80 0,37 

TR 30x6 50 8,3 255 2.116 84,8 0,40 

TR 32x6 50 8,3 273 2.266 91 0,39 

TR 35x6 60 10 300 3.000 100 0,36 

TR 36x6 60 10 312 3.120 104 0,36 

TR 40x7 65 9,3 403 3.748 115 0,37 

TR 45x8 80 10 516 5.160 129 0,37 

TR 46x8 80 10 528 5.280 132 0,37 

TR 50x8 80 10 580 5.800 145 0,35 

TR 55x9 95 10,6 714 7.568 159 0,35 

TR 60x9 95 10,6 784 8.310 175 0,33 

TR 65x10 95 9,5 940 8.930 188 0,34 

TR 70x10 120 12 1.020 12.240 204 0,32 

TR 75x10 120 12 1.100 13.200 220 0,30 

TR 80x10 120 12 1.175 14.100 235 0,29 

TR 90x12 150 12,5 1.584 19.800 264 0,30 

TR 100x12 150 12,5 1.770 22.125 295 0,28 
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PROPORTIONAL INCREASING  VALUES PROPORTIONAL DECREASING  VALUES 

VARIATION OF VALUES “B”  
FOR HORIZONTAL LOAD: 

CAN BE INCREASED UP TO 
400% WITHOUT VARIATION OF 
FACTORS  “A” AND “C” 

A B C 
SELECTION OF GEARMOTOR WITH 
OUTPUT VALUE “C” with no varia-
tion in value B in horizontally  value  
C is reduced by 75%. 

FOR HEAVY LOADS use a drive with 
inverter. 
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 REFERENCE GEOMETRY: trapezoidal thread section. 

(Nominal measurements) 

 COMPRESSION RESISTANCE OF THE TRAPEZOIDAL SCREW IN RELATION TO THE TYPE OF CONSTRAINT USED. 

Key to symbols: 
 

QCOMP = Resistance to compression bearable by the trapezoidal screw. 

E = ElasƟcity of steel module (210.000). 

J = Moment of inerƟa of dn (diameter of the screw core below the thread), obtainable with the formula:  J =  p/64 · dn4 

α = Coefficient relaƟve to the type of constraint (support) of the trapezoidal screw (see diagrams below). 

1)  α = 0,5 for applicaƟons where the screw has axial/radial constraints. (see image A). 

2)  α = 0,7 for applicaƟons where the screw has axial/radial constraints and radial constraints.  (see image B). 

3)  α = 1 for applicaƟons where the screw has radial constraints . (see image C).    

4)  α = 2 for applicaƟons with canƟlevered screw.  (see image D). 

L = Free length of the trapezoidal screw.  

LMAX = Maximum screw length in relaƟon to the compressive load applied. 

QCOMP = 
                                p2

 · E · J 
 

                        2 · α2 · L2
  

Image (A) Screw with axial and radial constraints:  α = 0,5 Image (B) Screw with axial/radial constraints & radial constraints:  α = 0,7 

Image (C) Screw with radial constraints:  α = 1 Image (D) Screw applied with cantilever constraints:  α = 2 

 FIGURE (2) constraint conditions 

The above formula is valid  in compression with two radial constraints or else with just one (as in image “D”) and in any case is not applicable for our Transmission 
Drive Groups (Technical Catalogue GDM) in such as we build them with load axis grip with steel supports, opposed conical wheels and stop rings for the load itself 
therefore, working in tracƟon,  they allow the handling of a greater load than the above calculaƟon. 

FIGURE (1) screw section  

LMAX = 
                                                   p2

 · E · J 
 

                      2 · α2 · QCOMP 

                     TECHNICAL DATA FOR SIZING TRAPEZOIDAL PROFILED SCREWS AND NUTS 



17 

 

Photos, diagrams and technical data are the exclusive property of Bimeccanica srl, All rights reserved 

 DYNAMIC LOAD AND MAXIMUM REVOLUTIONS 
The graph below represents the relaƟonship between the allowable Pressure (Pamm)  and the sliding Velocity (Vst) with the use of: 
 

A) Steel screw and bronze lead nut  (B12 UNI) with good lubrificaƟon.    B) Aluminium alloy screw and nylon lead nut (POM.C) with good lubrificaƟon. 

Key to symbols: 
 

VST = Sliding velocity between screw and lead nut. 

dm = Average diameter of threaded screw and lead nut. 

Rpm = Number of turns made by the trapezoidal screw. 

VST =              p· dm · Rpm  
 

                    1000 
Rpm =                Vst · 1000  

 

                     p· dm  

L CF = De · ẞ         

+L% 
2 

Rpm MAX =  Rpm·  
                  100 -   

 
 
 

                             100  

QDIN = Asf · PAMM · 3 

PAZ =                M · Rpm 
 

                   9,55 

f 
Tgα 

η = 
               1 - f · Tgα  
 
 
                     1 +  

M = 
                  Fa · p  
 

                 2p · η · 1000 

L CF = CriƟcal flexural length. 

De = Nominal diameter of trapezoidal screw. 

1)  ẞ = 100 for use where the screw has axial/radial constraints  (image A). 

 ẞ =  70 

3)  ẞ = 44  for use with radial constraints (image C) 

4)  ẞ = 16  for use with canƟlever constraints (image D). 

Rpm  =  max  turns uƟlisable  in relaƟon to the criƟcal flexural length (L CF). 

+L% = Excess difference between criƟcal flexural length (L CF) and free length (L), 

expressed as a percentage. 

QDIN = Movable dynamic load using screw and nut/lead nut. 

Asf = Contact area of the thread shoulder = [(De/2)2·p] ‐ [(dn/2)2·p]  
PAMM = Allowable pressure on the contact surface of the thread. 

η = Efficiency between the screw and nut/lead nut. 

Tgα  = Tangent of α in relaƟon to the helix of the thread.  

f = FricƟon coefficient between screw and nut/lead nut. 

M = Torque required (twisƟng moment) to the screw/lead nut to move the load.  

Fa = Thrust forces.  

p = Trapezoidal screw thread pitch. 

PAZ = Drive power required (in Kw) in relaƟon to torque (M).  

Rpm = Number of turns made by the trapezoidal screw. 

9,55 = Conversion factor. 

FIGURE (3)  
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