Trantorgue’

Trantorque GT connects a timing pulley
to shaft on a canning machine.

2| Trantorque GT mounts a roller chain sprocket
to a keyless reducer output shaft.

Trantorque GT connects a synchronous
belt pulley to rear wheel of hybrid vehicle
{transparent view).

4 | Trantorque OE ensures zero backlash on
a rack and pinion drive.

Trantorque Mini provides a solution for
rmounting components in tight spaces on
very small shafts, such as for this timing
pulley on a linear slide.
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Application lustations by Mick Hil

Trantorque 5 positions a series of lever arms,
greatly simplifying installation and timing.

The Trantorque GT units on this battling
robot allowed the designers to eliminate
keys and keyways, resulting in a lighter yet
stronger machine.

Trantorque GT is perfect for high speed, low
torque applications where balance is critical,
as an this fan hub.

Trantorque NT allows worn canveyar rolls
to be replaced quickly and easily.

This Trantorque GT — like all of our keyless
bushings — features infinite radial positioning,
making timing of this run-out table chain
drive quick and easy.

Trantorque Application Examples



Fenner Drives Keyless Bushings & Specialty Locking Devices

From the moment the wheel came into existence. man has been faced with the seemingly simple task of
mounting his invention to a shaft so that something useful could be accomplished. Though it has been over
5,500 years since these rotating components have made their way into use. many designs stilf utifize mounting
methods not much improved from the days of antiquity. These traditional connection methods include:
interference fits (shrink or press) keys and keyways, splines and quick detachable bushings. In the sections that

follow. we compare and contrast these component mounting techniques and explain the principles behind the

ingenious Fenner Drives Keyless Bushing.

Traditional Connection Methods

Interference Fits (Shrink and Press)
.l:\ shrink FIE iS a lJl'DCCdLl['C whcrcby ]1Cﬂt

is used to facilitare a mechanical
interference fir between two picces of
metal, such as a steel shaft and hub.
Extreme hear is applied to the hub,
causing it to cxpam:l and increasing
the size of irs machined bore. The
cxpanded hub is removed from the
heat source and quickly positioned
onto the shaft. As the hub coals,

its bore contracts back to its original
machined dimension, cffectively “shrinking”

the hub onro the shaft. Shrink/Press

Keys, Keyways & Splines
The centurics-old industry standard shaft-to-hub mounting
technique is the key and keyway. While ubiquitous and intuitively
casy to understand, the key and keyway is a remarkably incffecrive
technology. Machining a keyway into a shaft is not incxpensive,
nor is the equipment required to do so, though thesc costs are often
unknown or overlooked. Keyways introduce

notch factors, which account for the
reduced effective cross secrion and
abridged farigue life that occurs
when a shaft is keyed and lead, in
turn, to systematic over-sizing of
shaft diameters. This translates to
more shaft material and weight,
larger bearings and other drive
components, and increased cost.

Further, keyed conncctions require
fic clearance for assembly, both berween
key and keyway and between shafr and hub.

Key & Keyway

Keyed Bushing Systems

Both QD and Taper-Lock® bushing and weld-on hub systems are
popular component mounting rechnologics. Yet both are ultimarely
keyed conncctions and as a result suffer from the same operational
drawbacks as described above. As their name indicates, the weld-on
hubs require an additional, and expensive, m:muf:lcturing step. And
while the bushings can be used without a weld-on hub, doing so
requires machining a taper and drilling and tapping holes in the
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A press fir achieves the same end as a shrink fit — a mechanical
interference fit between a steel shaft and hub — bur does so through
differcnt means. Press fics rcl}-' on the application of simplc brute
force to “press” the hub onto the shaft.

Interference fits offer several advantages, such as zero backlash and
uniform fir pressures, but these advantages come at a price. High
capacity interference fits require long fir lengths, close tolerances,
cxpensive and sometimes hazardous heat sources or hydraulic presses,
and ficld maintenance is cxtremely difficult. Finally, scparated
components can rarcly be re-used.

The combined cffect of these dearances is backlash. In applications
with frequent starts/stops, dircction changes, and/or shock overloads,
this backlash can lead to pounded out keyways, fatiguc failures, fretring
corrosion or some combination of thesc failure modes. Nor do keys
and keyways lend themsclves to motion control applications, since

backlash crodes the accuracy of motion
profiles over time.

A splined connection is simply
a serics of keys and keyways
that suffers the same
limirarions and drawhacks
associated with a single keyed
conncction. Manufacturing
costs arc high, especially on
hollow shafts, and special
surface treatment is often
required to increasc strength.

Spline

Taper-L ok



Why Go Keyless

Today's global marketplace demands precise, cfficient machines
that optimize productivin: while minimizing material and
fabrication costs. When compartd to traditional connection
methods, Fenner Drives K:}‘lcss Bushlngs offer the Fc:ﬂow'mg
advantages:

A mechanical interference fic with a uniform pressure
distribution similar to thar achicved through a shrink
or press fit.

A true zero backlash shaft-ro-hub connecrion with none

OFﬂ'lC OPC["&[iDﬂﬂl Cl["él“'l_?‘:'l(ks Cll'- k.C}’“’R}"S ar SPhJ’lCS.

The abilir}' o mount on plain shai'-l:hg1 which need not be
over-sized to compensate for notch factors. This allows the use
of smaller shafts and bearings for more cost cffective designs.

Principles of Operation

Though offered in many shapes and sizes, Fenner Drrives Keyless
Bushings and Spcciﬂlt}' Locking Dievices all operate using the simplc
wedge principle. An axial force is applied — by cither a hex nur ara

serics of annular screws — to engage circular steel rings with maring

Radial Force
{Installation towards Hubs
Torque) B
T 1 Radial Force

W towards Shaft

&

B-L OC Keyless Bushings

Radial Force
towards Hub

Ma
{Installation
Torque)

Trantorque®

The Aexibilin to mount over existing keyways if desired.

Straight bore machining of the mounted component, gencrous
machining tolerances and as-turned surface finishes.

Complete axial and radial adjustability.

Simple installation, adjustment and removal, cven in the ficld.

tapers. In the case of keyless bushings, the resulting wedge action
creates a radial force on the tapered rings, one of which contracts
to squeeze the shaft while the other expands and presses into the

component bDIC.

In the casc of specialty locking devices, similar tapered geomerry
generates a radial force that is concentrated (in the casc of our Shrink
Discs) around a solid steel hub, squeezing so tightly that the hub
“shrinks” ontw the underlying shaft, or (in the case of our WK Serics
Couplings) simultancously anto two solid shaft ends to form a high-
capacity rigid coupling.

In all cases, the PIDd'LlCE of the radial force applicd to the shaft, the
radius of that shaft and the coefficient of friction berween the surfaces
bcing ']oin-:d :quals the rared torque capacity of the connection.

Ma
{Installation
Torque)

v ¥V vV vV v
ViR T —i
i :ev; Radial Force
| Radi Foree B-LOC Specialty towards Hub and Shaft
) " towards Shaft Locking Devices
Trantorque Keyless Bushings i |
. Interference Keyed Splined D orTL
Cﬂ-l‘l‘lpﬂl‘lﬂ‘bl‘l Chart B-LOC Trantorque Fit Connection Conplrlectiun gushings

Keyless frictional
connection

Infinite radial and axial
adjustment

Easy installation
Easy removal
Bacldash free connection

Transmits shock and torque
reversals

3

Transmits reversing
bending moments
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Technical Data
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Trantorque

GT

Tr nra"que GTfnch

Number flﬁdl} (mchl (inch)

6202120
6202140
6202160
6202190
6202200
6202220
6202240
6202270
6202280
6202300
6202320
6202350
6202360
6202280
6202400
6202430
6202440
6202460
6202480
6202510
6202520
6202540
6202560
6202562
6202564
6202566
6202568
6202570
6202572
202574
6202576
6202580
6202582
6202584
6202584
6202590
6202592
6202504
4202504

11116

34

1316

e

1518
1
11116
11/8
1218
114
15016
132
1718
112
19016
158
11116
14
113116
178
115/14
2
2116
218
2316
2174
2516
238
2718
212
2916
258
21114
234
21314
278
215/14
3

1142
1102
1142
1344
1304
1344
13/4
2

2

2

2

23
23/
238
238
258
258
25/
25/8
278
278
278
278
R
R
ER S
R
3348
338
3348
3 3/8
358
358
3508
3508
e
178
37i8
378

E
E
7la
78
-]
78

1142
112
112
112
111118
111116
111116
111116

218
218
21
21/
21/4
21/4
21/4
21/4
23
238
23/
23/8
212
212
2102
2102

112
112
1142
178
178
178
17/8
2104
2104
2104
2104
234
24
24
24
ERTF]
ERTE]
31/8
31/8
3916
1916
3916
39/
3204
EE
34
34
178
378
378
378
4116
418
41/16
411/18
4104
4144
4104
4104

114
112
11/2
11/2
11/2
1374
1354
1344
13/4

2144
2144
214
2104
212
212
2102

234
234
234
234

31/4
ERIE]
3104
314
312
31/2
312
312

238
238
238
238
258
25/a
25/8
258
27/8
27/8
278
278
ERPL]
3fe
3e
ERPL:]
3308
338
3308
338
158
158
3508
15/8
378
3708
3708
17/8

516
516
56
e
e
e
e
[
12
12
12
e
ohé
olé
olé
e
e
e
26
58
58
5’8
s'a
58
58
58
58
11418
11114
11118
11418
11416
11416
11118
11418
34
4
34
34

LR [
TR
516
s
38
Ve
£
T8 13
916
o1&
918
W2
1z
Wz
12
11416
11416
11416
1116
4
4
4
4
12416
1316
13416
12416
¥4
4
4
W4
12416
1216
1316
1%18
1%16
1318
1318
13186

Hub
Pressure
||||ll!!!“|

hntal
[&r

100
100
125
125
125
125
167
167
167
167
192
192
192
192
234
234
234
234
402
409
409
409
42z
Hz
M4z
M4z
467
467
467
467
300
500
500
500
550
550
550
550

146
167
208
217
223
258
202
333
a3
433
s00
317
533
558
522
GEF
708
71
833
;7
Q79
1063
&7
1128
1208
1229
1250
1271
1292
1313
1333
1254
1375
1394
1417
1438
1458
1479
1500

ﬁﬂau um Transmitted

Akl

3300
3850
4400
4950
5500
6050
6600
7000
7500
2000
8500
9000
9500

10000

10500

11000

11750

12250

12750

13250

14000

14500

15000

15100

15200

15250

15275

15330

15400

15480

15550

15620

15680

15750

15800

15900

15050

16025

16150

0

TOLERANCE (T}

T, for shaft and bore &5 + 003"
for all sizes

11000
11000
11000
2400
o400
o400
0400
7800
7800
7800
7800
43500
&300
&3500
&300
53500
53300
5500
5500
4200
4200
4200
4200
3500
3500
3500
3500
2800
2800
2800
2800
2400
2400
2400
2400
2300
2300
2300
2300

1.925
1.925
1.825
2162
2162
2163
2163
2383
2383
2382
2382
2747
2747
2747
2747
2968
2962
2968
2968
3157
3157
3157
3157
2378
3378
2378
3378
3592
3592
3592
3592
2.824
3824
2.824
3824
4.078
4.078
4.078
4.078

38

38
37
44
45
44
42
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|Trantorque GT Merwric |
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Part
Mumber

£202800
5202803
5202804
£202805
6202808
sz02811
6202815
6202820
5202825
6202830
6202835
6202840
6202845
5202850
6202855
6202860
S202865
£202870
5202876
6202880
&£202885
£202900
6202010
6202920
6202930

5202940

*Required hub OC for 1045 hr. steel hub assuming 45 ksi (310 N'mm?) Yiald Point and Stress Reduction Factor C=1 {see page 16 for details)

22
24
25
28
30
12
34
a5
T3
LS
40
42
45
48
50
55
&0
&5
70

73

8.0
280
20
20
280
450
450
450
450
51.0
51.0
51.0
£0.5
605
£0.5
605
&7.0
£7.0
730
730
730
80.0
as.0
Q20
Q20

100.0

19.1
191
19.1
19.1
222
22
22.2
222
254
254
254
381
381
EL R
LA
429
429
0.8
50.8
0.8
54.0
57.2
603
603

635

ECR
EL R
ELR
ELR
476
476
478
476
57.2
572
572
699
2]
&99
959
704
794
o5
o0.5
o5
953
o84
1032
1032

1080

Trantorque GT metric sizes are plated
with RoHS compliant clear Zinc.

TOLERANCE (T)}

T, for shaft and bore i £ .08mm

for all sizes

vﬁen{h

iz
iz
E¥]
iz
E-
8
]
E-
46
46
46
50
S0
50
50
&0
&0
&5
&5
&3
70
75
az
az

o

112
112
112
112
112
134
134
134
134
2

2

2

238
2 %8
238
238
258
258
278
278
278
3148
338
3ss
358

378

80
80
80
80
80
1.1
1.1
111
111
127
127
127
143
142
143
143
142
142
159
159
152
152
175
175
175

19.1

89
a9
a9
89
88
9.5
Q.5
Q.5
9.5
143
143
143
127
127
127
127
174
174
12,1
1921
191
207
191
07
07

207

136
126
126
136
170
170
170
170
225
225
225
260
280
2680
260
316
&
5354
554
354
&00
&35
1=]
G20

730

198
220
265
282
290
315
320
290
495
580
&80
710
725
750
790
200
1000
1170
1355
1310
1650
1740
1930
1920

2000

150
17.0
121

129
210
241

27.2
287
326
354
3|2
41.0
424
438
466
497
532
575
629
637
678
687
695
704

7135

76
76
76
&3
&5
5]
£3

Trantorque

488
488
488
357
557
557
357
&0.8
&0.8
&0.8
70.0
0.0
0.0
oo
758
758
802
a0.2
20.2
264
014
o972
o7z

o7.2

GT

0.2
0.z
0.2
04
0.4
03
02
0.5



