37| A 74883 A, #1348, A6E, pp.46~53(2014.12) I1SSN1598-6721(Print)

Journal of the Korean Society of Manufacturing Process Engineers, Vol.13 No.6, pp.46~53(2014.12) ISSN2288-0771(online)

http://dx/doi.org/10.14775/ksmpe.2014.13.6.046

HE=golol 2|5t 7|04 FREX2 TN

=[x #
2ol 5
(= # dEdi=tn J[AHSss)

Development of gear type grease lubricator by rapid prototyping
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ABSTRACT

An automatic grease lubricator provides an adequate amount of fresh grease constantly to any type of
rotating machine to minimize friction heat and reduce friction loss. This study seeks to develop an automatic
grease lubricator by means of rapid prototyping with a gear-driven mechanism and a controlled operation
time. The ultimate design is to lubricate an adequate amount of grease by a simple dip-switch clicking
mechanism according to an advanced set cycle. The backlash of the gear was minimized to increase the
power, and to increase the power of the mechanism, the binding frequency and the thickness of the coil were
changed. To control the rotation cycles of the main shaft according to certain set numbers, different
resistances and chips were used in the design of the circuit which controls the electrical signals via a pulse.
A digital mock-up was analyzed and the rapid prototyping (RP) trial products were tested with a PCB circuit
and grease. An evaluation of the outlet capacity of RP trial products was conducted, as the friction caused
by the outlet on the wall surface was an important factor in the operation of the equipment. Finally, a
finishing process was applied to decrease the roughness of a surface to a comparable level to test the
performance of the product.
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Fig. 1 Solid modeling of watch gear
driving mechanism.

(a)Solid modeling (b)Watch gear mechanism

Fig. 2 Watch gear type driving part
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Fig. 3 Torque test of watch gear mechanism
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Fig. 4 Result graph of torque test

Table 1 Resistance for various setting periods.

Mode| 6 H|1M|2M |3 M|6M|12M

R,
(M92)

0.182|0.2400970| 2.2 | 88 | 35

Top Trace: Dulput SWIDH
Botsem Trmce: Cagacior Vokage 1V

Fig. 6 Circuit for adjustable lubricating time
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() Circuit design

Fig. 7 Manufactured PCB samples for adjustable
lubrication time

#ate] ol &l HolEE AU ZlolTE WA
yFe 93 Hd EEUg2 6.5kgf/cm20]_ﬂ iyl
AN EE &5 F Ao AEUHL 95
kg [em*olM, FH71e] AFd o7 2getFe
F AAYUE SL3HA 0.510kg, GOMZ FA 9
stol ettt =R, FR7] AR 888
(0)& 127 15kg, /em*(1.18 X 10° N/m) & I3 =
(o) 283 gl oAFd Ade(9e
Add ez S o3 AdeHRE oo}
wmate] QbR AL ATerg.

(b) Vertical

(a) 30° installed

(d) Horizontal installed

(c) 45° installed

Fig. 8 The stress analysis for 30° angle of outlet
for different installation angle

(b) Vertical stalled

(a) Modified

Fig. 9 The stress analysis for 30° angle of modified
outlet
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Table 2 Roundness measurement result

. Mean
= Roundnes | Peak High | Valley Roundnes
sample| o S P Deep s
N (pm ) | (wum ) | (pm)
(pm )
BODY
Rp 1| BRY | 21004 | 13821 | 7273 | 5430
AAE | Bé{]g 17047 | 10777 | -6270 | 42.13
AE Bg]f 3937 | 2459 | -1478 | 1058
ek
BODY
Ar | 2 |BRY | ses | 2178 | 1206 | 869

Fig. 12 Roundness diagram of RP trial product
and injection molding product
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Table 3 Surface roughness measurement result of RP
trial product with afterward processing

@9l(up) | B |RIDIN|RIDIN]| E, £,

12 A€ | 8.87 51.20 | 52.46 | 11.48 | 52.46
23 FAe]| 556 | 38.42 | 45.08 | 7.57 | 45.08
3z FAe| 471 31.28 | 42.92 6.40 | 4292
4z FAe| 3.82 27.72 | 29.42 5.29 29.72
53 ]| 044 | 410 | 480 | 060 | 524
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