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A Study of the Broach Tool Shape for Improving Concentricity of a
T/F Driven Gear
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Abstract
Broaching is widely used for the machining of inner shaped slots in work-pieces. The broach tool is moved vertically
(usually by hydraulic power) through the work-piece. Broaching occurs with the work-pieced fix while the broach tool
traverses through material and shears it. To produce a T/F driven gear both an outside cutting and an inside cutting are
needed. The outside cut determines the tooth profile and the inside cut determines the inner dimension. Broaching can cause
problems with concentricity. In the current study, the characteristics of shearing along the cutting blade and the broaching of

a T/F driven gear are considered.
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Fig. 1 The organizational tree for T/F driven gear
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Fig. 4 Schematic drawing of shearing process (@) Out-side blade
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Fig. 8 Schematic view of conventional broaching
component

Table 1 Condition of conventional broaching process
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Fig.10 Schematic view of improvement broaching
component

Table 2 Condition of improvement broaching process

Sort Shearing order and measurement(mm) Sort Shearing order and measurement(mm)
Shearin Shearin
9 A B 1Bl Aa|B|A]|lB]| A
Order Order
Shearing Shearing
0.045 | 0.015 | 0.01 | 0.035 | 0.035 | 0.01 0.035 | 0.045 | 0.035 | 0.015 | 0.015 | 0.01
measure measure
Broach s s
Sl - pr Broach—> \ ‘ Forming direction

e={ Material flow

V (1181 |

Fig. 9 FE-simulation result of conventional broaching
process

«=f» Material flow

Fig.11 FE-simulation result of improvement broaching
process
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Form direction 1| >

(@ Conventional broaching tool
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(b) Improvement broaching tool
Fig.12 Schematic drawing for T/F driven gear broaching tool
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(@) Before (b) After
Fig.13 Table shape of T/F driven gear in broaching
process

(b) Modified broaching tool
Fig. 14 Broaching tool for T/F driven gear

(a) Incongruity

(b) Acceptance

Fig. 15 Inner serration of T/F driven gear
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Fig.16 Schematic drawing for modified broaching tool

Table 3 Condition of conventional broaching process

The result of concentricity on f(mm)

Ne- 7 8 9 10 | 11 | 12 | 13
1 22 20 22 21 22 21 24
2 23 24 18 23 24 23 29
3 27 19 20 26 21 28 27
4 23 25 20 24 19 24 31
5 25 22 21 21 25 29 30
6 21 23 18 23 29 31 32
7 19 25 21 20 21 28 25
8 22 21 16 22 20 27 29
9 26 21 22 20 25 25 26
10 25 23 21 19 26 24 30

Avg. | 23.3 | 223|199 | 219 | 234 | 26 | 28.3
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