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To determine the rotational torque characteristiceach variation of the High Torque Fastener
Systems formed helix and mating fastener.

Test Procedure

As shown in figure 1 below, a 40mm square platéwhe High Torque helix formed in the centre
was clamped horizontally in a vice; a washer (mummthickness matching the sample plate) was
inserted onto the fastener, prior to the fastem@ngengaged into the sample plate, stopping the
head of the fastener from coming into contact whihrear of the square plate during the test.

The matching fastener (heat treated to grade 8&8)aemgaged into the formed helix and tightened
using a proto-dial torque wrench equipped with slpweinter to record the maximum torque level
when tightened. In each batch of samples testednéximum torque reached was recorded, with
50 samples tested for each size.

Sample plate

, Enlarged view of sample plate and fastener
assembly, being held during testing operation

Figure 1 Destructive tightening torque setup

Results
i i Newton / M eters (Nm) L bsft Lbsin
Thickness | Diameter ) ) )
Min Max | Mean SD Min Max | Mean SD Min Max | Mean SD
35 1.9 24 216 0.15 1.4 177 160 011 16.82 £1.29.15 1.32
0.7 08 4 2.2 3 253 0.17| 162 221 186 0.12 1947 26.52.3® 1.46
5 2.4 34 294 024 177 251 217 018 2124 30.08.06 2.15
6 3.8 6.2 443 046 280 457 327 034 3363 54.8B.23 4.10
4 2.5 34 293 025 184 251 216 0.]19 2213 30.0593 2.25
5 3 46 391 029 221 339 283 021 2655 40.7458 2.58
0.9/1.0 6 6.1 82 710 04 45 6.05 524 030 5399 7252856 3.54
8 89 102 968 026 656 752 7.14 019 76.77 ®0.85.71 2.26
1.1/1.2 6 4.5 6.2 560 034 332 457 413 0J259.88 54.87 49.53 2.99
8.75 115 10 0.71 6.45 848 743 052 77.44 BO189.22 6.27
15716 8 15 195 16.95 090 11.06 14.38 1250 0J7 13217@.59 150.02 8.01
8 25.5 29 | 2746 0.7l 18.81 21.39 2025 052 225258.67 243.02 6.29
19720 10 38 39 3862 0.46 28.03 28.76 2848 034 336325.18 341.82 4.10

Table 1 Torque to failure results

Table 1 summarises all the destructive tightenargue results for the sizes tested. In all cases th
mode of failure was the deformation of the plateli%i as the material was pulled inwards by the
tightening of the fastener.
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Table 2 shows the standard deviation for all 50@amtested for each size. The standard deviation
is a useful value; because we can then say thaststally, there is a 99.7% probability of the
failure occurring within 3 standard deviations bétmean value i.e. 99.7% probability of failure
occurring within the range, mean +6.3

Mean +/- 30
(Nm)

35 2.16 +/- 0.45
2.53 +/- 0.51
2.94 +/-0.72
4.43 +/-1.38
2.93 +/-0.75
3.91 +/- 0.97
7.10 +/- 1.20
9.68 +/- 0.78
1.1/1.2 6 5.60 +/- 1.02
10 +/- 2.13

8 16.9 +/- 2.7

8 27.5+/-2.13
10 38.6 +/- 1.38

Table 2 Destructive torque probability table

Thickness Diameter

0.7/0.8

09/1.0

coooigibhloOiO0 b

15/16

19/20

Conclusions

When compared to existing fastening designs whchbrporate a single thread engagement (SMS
— sheet metal screws etc.), the characteristidsigii Torque Fastener Systems design has major
benefits.

The controlled forming operation of High Torque fea®r Systems helix allows the formed sheet
material to accurately match the profile of theecof the fastener giving improved engagement
properties between the two halves of the assenshiget material and fastener), resulting in higher
than expected torque values.
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