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Thread angle 60 & A $ZAZMAT T > A T ABARG AKX H ¢
Using M18x 2.5 thread (thread angel 2a = 60° ) with a major diameter of 18mm , the pitch of
2.5mm , and a mean diameter of 16.376mm .

For the Torque to raise the load on a power screw,

0.0025+7-04-0.017- sec620

_ Fd, (l+7zfdm seca]: 250-0.017 2. |- 10skg-m
2 \7d, — flseco 2 7-0.017-04-0.0025-sec "
and for lowering the load,
60
7-04-0.017-sec— —0.0025
T, = Fd,( nfd,seco—1)_250-0017 2 —0.8634kg-m
2 \md, + flseca 2 60

7-0.017+0.4-0.0025 -sec?

d, = mean diameter of the screw
S =the coefficient of friction (assume f=04)

[ = lead of the screw
2o = thread angle

The maximum nominal shear stress 7 in torsion of the screw body can be expressed as
16-1.1
p= 100 16I05 00147128 1 0g15mPa
rd,”  7-(0.016376) m

The axial stress ¢ in the body of the screw due to load F is

o=t _ 4F2 __ 425098 - =11632164Pa =11.64MPa
A md’ 7-(0.016376)

Nominal thread stresses in power screws can be related to thread parameters as follows.
The bearing stress o, is

o, =——2F _ 22098 __ 1950088 Pa=—1.952MPa

7d np  7-0017-18.8-0.0025

m't

n,= the number of engaged threads

p = pitch

The bending stress at the root of the thread
6F 6-250-9.8

zdnp x-0016376-18.8-0.0025

o,= = 6079414 Pa = 6.08 MPa
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Price* Load Load Size Machine Vertical Position Max Min
Capacity Accuracy HxWxD Weight Test Space  Resolution Speed Speed
Machine (USD) (kN) (% of max) (cm) (kg) (cm) (mm) (mmvVmin)  (mmv/min)
freeLoader $4.000 5 0.02% SOx 31x 31 22 27 0.0005 30 2
Vendor | $17.000 2.5 0.5% 154 x43x 52 114 124 0.0006 2540 0.005
Vendor 2 S18,000 22.2 0.1% 152 x 89 x 51 wa 70 0.001 51 0.5
Vendor 3 $19,000 S 0.5% 114 x 49 x 45 50 75 0.001 500 0.001
Vendor 4 S$19.000 5 0.5% 126 x 56 x 37 50 73 0.001 1000 0.01
Vendor § $22.000 2.5 wa 114 x 55 x 46 46 75 0.001 1000 0.1
Vendor 6 $25.000 5 0.5% 136 x 38 x 50 51 112 wa 1000 0.05
Vendor 7 $26.000 5 wa 114 x49x 45 50 75 0.001 500 0.001

*Price includes the machine, load cell, calibration, and control software - it does not include grips

Can perform two simultaneous tests on one machine
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FreeLoader: An Open Source Universal Testing Machine for High-Throughput Experimentation
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