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The Development of Honing for Cylinder

Liners of Low Speed Engine

Jong—Soon Kim

Department of Mechanical Engineering
Graduate School, Korea Maritime University

Abstract

The cylinder liners used in low speed engine are very important components. In
general, the cylinder liners are machined by honing process. But, that process is
not developed efficiently, so it is necessary to establish new machining process for

cylinder liners of low speed engine.

In this paper, quantitative analytical accurate honing processing condition should
be established and standardized about the currently adopted cylinders of low speed
engine. Also it could be materialized by developing exclusive honing stone and

automating oil groove processing machinery.

Furthermore, the information for machining process is acquired through analysis
of component and observation of structure about liner's material. The way of GC
honing stone machining process which have been used up to now is analyzed and
then CBN honing stone machining process analyzed. Especially, CBN honing stone

1s tested in the middle of manufacturing for the first time.

Finally, the objective of this study is automation to innovate oil grooving
processing by CNC equipment instead of the processing by hand. The performance
test about invented CNC equipment for oil groove manufacturing is studied. Oil
groove manufacturing has been done by hand so far. But people avoid the job due
to lots of dust in the middle of processing. New concept of CNC manufacturing
equipment is designed and made. The study proved the efficiency through the

performance test.
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A+ 13rpm, Feedv= 10.5m/mino. 2 EE Ao sdstA ko, 7t
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#600 0.03 25~45 180 0.17 21,900

A 0.23 156,900
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3T el sl 7w A ot 7k dl=e 3 d 4= 13rpm,

feed= 105m/mino. 2 Z AgdAx FLdsA st o, 7aeE2 35~40kg/
= 3 T
44.1 CBN #6029 7# <

¥ 4% CBN #0 =3 A4 #6609 7l =4 2 23S 5l Aot}
7VE Zdol= T AL AU A 0.15mm=E sFYTh 7tE =SS CBNY A $-7f
1.1lm/min2 A9 AfrRt Feder, 7tE ¥]E2 CBNe H$-
43,0009 A A1 A7 75,0009 0.2 CBNe A7 A Ao 57%= o] 7}
& Hgo Ao 7o HAow AHHT}

¥ 4 CBN #60 =53 A4 #6029 71+ =10 2 23}

7}& 7l o] 7h&= 7FEAIZE | 237 | 7 H &
radiusmm | kg/cm min (m/min won
CBN#60 0.15 35~40 140 1.1 43,000
A4 #60 0.15 35~40 180 0.8 75,000
57%
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Zbedol | ZbeE | ZheARE | RV |7kl S
radiusmm | kg/cnf min (m/min won
CBN#170 0.05 35-40 124 0.4 33,200
A1 A #120 0.05 35-40 210 0.24 60,000
55%

7} 1248, A A e A97F 210222 CBN9 ZA$7F dA s 7ba Algto] &
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CBN®| 57} #[A ol H|&l| 55%¢] H]-& HAzto] o
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4.4.3 CBN #3004 7<%

# 62 CBN #300 == A4 #6009 71y =31 2 2y & o
7} 7o) 0.03mmz 3Ptk 7FE AZFS CBNQ A9-7F 1178, XAe
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radius.mm | kg/cnt min um/min won
CBN#800 0.03 35~40 117 0.25 20,800
A4 #600 0.03 35~40 180 0.14 21,900
95%

Y31 CBN #300 %S o] 43 54 7laue 1l Aoty x4 4
21247 7}
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ZW £%E Ra 0.08-015m (Ruer 07~ 17m)% 94 718de] 22E S
S ¢ 5 Uk

19 31 CBN #300 &<
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5.3 CNC oil groove 7}&7] A A=+
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o
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=

E 7beetA st 3 @4 BE vhEel ASE 5 UA AAGATh

3% 7 oil groove 7F&7] T8 ALY

Rt AL *

- 10E7HAA A 7hs

Rotary Table -2 AY @1400mm FE 7t
R 1/100, 360 3 A7k

T3 AT ~Max. 1000 rpm ©] s}

ol L -Max. 2000 mm/min

Column -Spindle UnitE ol % 7laA4o 75

Universal Spindle | 180 =4 7}

CNC Controller -5% A (FA 3F 7I¥)

35 olF A X3 : 300mm, y= : 360mm, Z= : 3650mm

532 AA A=

1% 35+ oil groove 7V 719 =9 #E @S Bl Aotk 1¥d
Mol ol RO b e T AAWE AAste] Add ghely o] i
o eyl f4A Ao, 7lEARl AL xyzo 3HOE FEH
2HY Heolgs F7IE FAste] AdY oy Idz4E Ao &5 3
A sk
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19 38 oil groove 7}&-& ball end mill
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RT84-#533 HONING STONE TEST(CBN#60)

Surface Roughness : Ra 1.24um ~ 1.30gm. Rmax 9.9um ~ 13.3um
TOP~100mm. ONLY Surface polishing,Honing cutting depth : Radius= 0.11mm
After Honing perfect depth : R 0.07mm Honing pressure @ 40~ 50kg/cmt

RT84-#533 HONING STONE TEST(CBN#600)

Previous Machining : CBN #60

Surface Roughness : Ra 0.09um ~ 0.25zm. Rmax 1.3um ~ 9.9um
TOP~100mm. ONLY Surface polishing

Honing cutting depth : Radius= 0.065mm

After Honing perfect depth : R 0.02mm Honing pressure : 40~ 50kg/cn
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RT84-#533 HONING STONE TEST(CBN#600)

Previous Machining : CBN #600

TOP~100mm. ONLY Surface polishing

Surface Roughness : Ra 0.08um ~ 0.15zm. BRmax 1.3um ~ 4.7um
Honing cutting depth : Radius= 0.005mm

After Honing perfect depth : R 0.02mm, Honing pressure : 40~ 50kg/cn

RT84-#535 HONING STONE TEST(Diamond#60)

Honing cutting depth : Radius= 0.14mm
Surface Roughness : Ra 6.49um~ 8.49um. Rmax 38.4um~ 46.7 um
Honing pressure:40~ 50kg/cnt, After Honing perfect depth : R 0.10mm
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RT84C—#575 HONING STONE TEST(CBN#60)

Surface Roughness : Ra 1.62um ~ 1.89um. Rmax 11.3um ~ 13.8um

1. TOP~100mm. ONLY Surface polishing

Honing cutting depth : Radius= 0.10mm,Honing pressure : 40~ 50kg/cr
After Honing perfect depth : R 0.075mm

RT84C-#575 HONING STONE TEST(CBN#600)
Previous Machining : CBN #60

Surface Roughness : Ra 0.09um ~ 0.39xm. Bmax 0.9um ~ 4.0um

TOP~100mm. ONLY Surface polishing
Honing cutting depth : Radius= 0.06mm,Honing pressure : 40~ 50kg/cn

After Honing perfect depth : R 0.02mm
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RT84C-#575 HONING STONE TEST(CBN#600)

Previous Machining : CBN #600
TOP~100mm. ONLY Surface polishing
Honing cutting depth : Radius= 0.01mm
Surface Roughness : Ra 0.10um. Rmax 2.6um

After Honing perfect depth : R 0.015mm, Honing pressure : 40~ 50kg/cr

RT96C—#0914 HONING STONE TEST(CBN#60)

Honing cutting depth : Radius= 0.09mm

Surface Roughness : Ra 1.29um ~ 1.72um. Rmax 10.0um~ 18.4um
TOP~100mm. ONLY Surface polishing

Honing pressure : 40~ 50kg/cn, After Honing perfect depth : R 0.06mm
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RT96C—#0914 HONING STONE TEST(CBN#325)

Previous Machining : CBN #60
TOP~100mm. ONLY Surface polishing,Honing cutting depth : Radius=

0.05mm,
Surface Roughness : Ra 0.30um ~ 0.38um. Rmax 2.4um ~ 4.2um
Honing pressure : 40~ 50kg/cr, After Honing perfect depth : R 0.025mm

RT96C-#0914 HONING STONE TEST(CBN#600)

Previous Machining : CBN #325

TOP~100mm. ONLY Surface polishing

Honing cutting depth : Radius= 0.02mm

Surface Roughness : Ra 0.09um ~ 0.15zm. Rmax 0.8um ~ 6.1um

After Honing perfect depth : R 0.02mm Honing pressure : 40~ 50kg/cnt
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