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Effects of Powders on the Precision of a Powder Metallurgy Helical Gear

Student : Ming-Ta Yu Advisor: Dr. Chung-Biau Tsay

Department of Mechanical Engineering

National Chiao Tung University

Abstract

A helical gear is one of the important transmission elements in a machine system
and often used for parallel axes gearing. The manufacture methods can be categorized
into the cutting method and the non-cutting method. A powder metallurgy helical gear
belongs to the non-cutting method and has great advantages of material-saving,
labor-saving, fitness for mass production, cost down and good mechanical properties.
It has been widely used in the industry.

In the powder metallurgy helical gear manufacturing, the gear surface deviations
are due to the influences of powders, green rdensity, sintering time, sintering
temperature and the design of a forming die. To-improve the gear manufacture
precision without changing the-mechanical properties of the gears and other process
parameters, correcting the shape-of the forming die to compensate the metallurgy
helical gear surface deviations would be feasible.

This study refers to the conditions of practical powder metallurgy manufacture
process, and proceeds to experiments and gear precision measurements as well as
investigation on the effects of two parameters, powders and pitch circle radius, on
gear precision. The relationship between gear parameters and gear surface deviations
was derived from the mathematical model for the involute helical gears and the
analysis of gear surface deviations. In accordance with the measurement results of
experiments, an ideal correction on the parameters of a forming die could be derived

from the computer simulations of gear surface deviations.
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# ek 2t Sk v z
% ¥ 32 24
W% & (D/M/S) LH17/00/00 RH17/00/00
R4 & (D/M/S) 20/00/00 20/00/00
#- #ic (mm/tooth) 1 1
# % (mm) 10 10
Z
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241 FRRAEB AR B L

Al R A B C
MPIF % #& FN0400 EC0208 FC0205
FRE
(Wt%) 0.10~0.20 0.67~0.82 0.45~0.55
ZFE
(Wt%) 1.35~1.65 2.02~2.47 2.00~2.40
£ & ~% Ni,Cu,Mo,C Cu,C,Mn Cu,C,Mn
PR
(g/cm) 3.03~3.23 3.06~3.26 3.05~3.25
T
(5/50g) 30 35 31
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#-  #k (mm/tooth) 1 1
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P A RARRAELIP Y h T L Tk L o

e
% =

FAE

51() 3 B 5.1(c)A W&+ A~Bfr C = fa$ % £252. 7 & #%
BB AE VR ERES BP BT 28 /R ALITSTE
g FHEER S > BREHNFRIELE L RS oa Ak R
R BSAFRAIS 5 3~4 %2+ - Bl 52(a)
ZBS20)M 5 ASBIr C = faf A 3352 ¢ & # /B2 48 ok 250 B
FRplE% AL FRT AL ) APE TS Ex 1~2 &z

o

k-

251 "HBECEEBAT ST E8A%L (- um)

* i B s A Eed A o odfin ) Sl AR A
HnF =% o R R =% o + & o
A-1 6.2 8.2 2.0 1.6
A-2 6.7 +9 2.2 1.7
A-3 5.8 7.7 2.2 2.0
A-4 6.2 7.8 24 2.2
A-5 6.3 7.9 24 2.2
T2 6.24 7.90 2.24 1.94
B-1 6.2 8.2 1.7 24
B-2 6.7 8.2 23 23
B-3 6.5 8.3 24 2.6
B-4 6.7 8.6 1.7 2.0
B-5 6.4 8.4 2.0 1.7
T o 6.50 8.34 2.07 2.25
C-1 6.4 7.9 2.2 2.1
C-2 6.3 8.2 2.9 2.1
C-3 6.3 8.2 2.1 2.5
C-4 6.6 8.6 2.5 23
C-5 6.3 7.9 1.8 2.9
T 5 6.38 8.16 2.30 2.38
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252 PHE B ARES ST o281 (5> um)
& T R L C # A R AL
B S & o SR L
A-1 7.1 7.4 1.7 1.2
A2 6.1 7.3 23 1.6
A3 5.8 7.3 1.9 1.7
A-d 5.9 6.2 1.8 1.9
A5 6.0 7.5 1.9 1.5
= 6.18 7.14 2.24 1.94
B-1 15.7 18.3 8.0 7.0
B-2 15.8 18.5 7.7 8.6
B-3 16.6 18.4 7.4 8.9
B-4 15.7 18.7 7.3 7.9
B-5 16.1 17.5 7.9 7.5
ey 15.98 18.28 7.66 7.98
C-1 19.4 22.1 11.0 11.1
C-2 18.9 22.2 11.1 11.9
C-3 19.2 21.7 10.6 11.7
C4 20.6 22.5 11.1 11.5
C-5 19.8 22.2 10.9 114
= 19.58 22.14 10.94 11.52
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253 PHEEEe AT iod 5L (H > um)
& % s = o & A A5 L
KoL - + % ¥ + %
A-1 5.3 43 1.8 2.9
A2 5.6 45 25 2.4
A-3 45 4.1 2.1 2.8
A-4 35 3.6 2.1 3.4
A5 3.9 4.1 1.6 3.8
Eye 4.56 412 2.02 3.06
B-1 5.8 3.6 23 3.5
B-2 52 35 25 23
B-3 5.6 35 1.9 3.6
B-4 5.8 AL 2.1 2.6
B-5 5.8 37" 23 42
Eye 5.64 3.56 222 3.04
C-1 6.1 33 2.0 49
C2 6.0 3.2 2.4 3.7
-3 6.1 3.4 2.6 3.9
C-4 6.6 3.0 23 47
C-5 6.3 3.1 22 5.0
T 45 6.22 3.0 230 4.44
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%54 By ARERS Tiod SNEL(E 1 um)
& U R e A o e e SR
S5 R L ERLR L #
A-1 2.7 7.5 5.8 2.5
A-2 49 7.3 6.1 1.8
A-3 32 7.9 5.3 1.4
A-4 3.5 8.2 54 2.1
A-5 3.5 9 45 2
T 3.56 7.98 5.42 1.96
B-1 9.2 38 52 8.7
B-2 8.4 36 5.9 8.1
B-3 8.2 49 6.4 8.2
B-4 74 4.5 6.1 8.6
B-5 72 4.6 6.6 9.2
T y5 8.08 428 6.04 8.56
C-1 9.6 3.8 5.4 8.9
C-2 10.1 3.5 8.7 7.7
C-3 10.7 2.8 5.3 7.9
C-4 10 4 6.1 9.9
C-5 10.4 2.9 6.6 10
T 45 10.16 3.40 6.42 8.88
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