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ABSTRACT

Developed friction snubbers changes the shock or vibration into a heat energy by mechanical
friction. Snubber is divided into friction snubbers and hydraulic snubbers according to the operation

types. However,

hydraulic snubber has a lot of problems caused by temperature, humidity,

radioactivity, and viscosity of hydraulic fluid. In these respects, to solve these problems, not only do
friction snubber supplement lacks of hydraulic snubber but has also simpler structure than hydraulic

snubber. In this paper,

friction snubber used sponge iron by friction material is experimentally

compared with general friction snubber. In this results, the experiment verifies friction function and
produce the manufacture condition for the effective friction snubber development.
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ubaA) (friction materials) & vhaEE o7l &
FAEZ FUiAe REFoRE ZAFY FFlA
7b opEEd o3 GeuAE W TE AMEeR
A FENURAE TAEAA £EE iﬂi’fﬂ e 9%
& FYste g, v, yRA8E 2E AE0
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L W TR 3 FAHL2 oFe Ve #
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Aol 2 7)Fel o8l epEA e 71T EEI} Lol
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e 982 A "ok FAEFY Ry B
2|3 E5A2 Table 13 ZE Total Fexw 70~85
wt%, Metal Fex 68~83wt%oln, 11 9 SFFEE
£ FeQ, Si0x MgO, AlLQOs CaOeli ZnO, C Sl
i FaEo] gt FAEHY JAAFFS AFol
L& 714‘01 EFdstA BEH X 50~6.0g/cc
AuZL 7R ?

o X

1022/t 288 &S558 =28

MBELE Hyy/Hy0p, CO,/COyp 7F2EY
H7b =2 Ao o] Hn FURIL Hyy,/

Hy0 g, COy»l COypnel 7h228<t w7} Bhe 4
o Aslrt dojdth ole} & Ab3l. FwtSE B
E Aa3lEo)l A FeZ FYHE o) oyl of
o 72e GAZ Ax g9dh

Hyg(or CO(p) Hyy(or CO ) Hyglor CO(y)
Fe,0;, & Fes0p & FeO & Fe
H,0 ylor COypy) HyOylor COyp) HyO (o COyp)
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Table 1 Chemical composition and physical
property after reduction treatment for
collected sludge

Chemical composition(% by weight)

T.Fe | M.Fe | FeO | Si02 {MgO| CaO | AlOs| C | ZnO
70~ | 68~ 10~103~ |10~ 1.0~ 01~
85 | 8 | =2 |80 | 25|60 | 50 |<1] 10
Physical characteristics
ASG RSG . Grain Pore
(g/cc) (g/cc) Porosity size | disribution
1.55~2.25 | 5.0~6.0 [50~75% | Angular| Irregular
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Table 2 Composition of compounds(weight %) -——_Tr __ T,
i L= PR, A b C (1)
Sample
1
Material Al B ¢l b1
Gl 5 Table 3 Test item and method for physical
G3 5 10 10 property measurement
A resin 25 Physical Test .
B resin 49 | 49 | 24 properties | method st Instrument
C resin 5 Specific gravity |KS R 1099 Density test balance
K208 Tios 5 Hardness KS R 1072 |[Rockwell hardness tester
K206 Tios Blow hole rate |KS R 1100| Mercury porsimeter
BaS0O, 30.5 30.5 255 205 AtdheSiE)}? KS R 1070 . .
Others 59.6 streng Universal test machine
Total wt% 100.0 Shear strength [KS R 1097
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Fig. 2 Morphology of G3
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Table 4 chemical composition of G1 & G3

_ R Reduction

C Total-Fe | Metal-Fe ratio(%)
Gl | 3421 33.35 0.50 1.50
G3 | 34.86 39.29 36.15 92.01

1024 /8t=2 275383 =28/ 14 4 A 105, 20042
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Table 5 Results of physical property experiment

Specific gravity ) ) Strength
(g/cm?) Compaction | Porosity | Hardness (kg/cm?)
The* Tar*™ | Ach*** (%) (%) (HRS) shear | Internal shear
Al 2.81 2.39 2.29 79.19 20.81 44.75 43.94 55,57
Gl A2 2.80 2.38 2.29 84.04 15.96 60.00 52.23 60.69
A3 2.78 2.36 2.28 85.35 14.65 50.50 51.02 67.13
A4 2.77 2.35 221 84.36 15.64 53.75 34.81 61.35
Bl 2.81 2.39 2.38 79.19 23.81 53.00 4559 55.11
G3 B2 2.80 2.38 2.24 86.57 1343 4875 39.19 55,35
B3 2.78 2.36 2.22 85.85 1415 47.00 4592 61.18
B4 2.77 2.35 2.25 8141 18.59 41.25 41.45 54.84
The Theoretical specific gravity ar : Target specific gravity
* Ach : Achieved specific gravity
Table 6 Results of brake performance experiment
Brake performance
Noise “ Max Temp.( C) Wear(mm) DTV*
Initial Mean | 1Fade | 2Fade | Avg /0 Avg ARy ARymax
Al | 32 0.196 0.372 626 676 651 | 0.68/ 082 | 0.75 3.405 3.304
A2 | 17 0.239 0.370 639 670 655 | 0.64/ 0.77 | 0.71 2.926 0.790
¢l A3 ] 10 0.201 0.327 625 659 642 | 077/ 074 | 0.76 3.129 4925
Al [ 11 0.215 0.321 622 658 640 | 068/ 072 | 070 5.397 6.965
231 23 0.234 0.362 624 660 642 |1 071/ 081 | 076 3.946 4.990
3 B2 5 0.216 0.343 589 630 610 | 0.60/ 0.76 | 0.68 2.821 3915
B3 6 0.206 0.341 634 662 648 | 061/ 063 | 0.62 1.600 2410
B4 2 0.212 0.342 617 654 636 | 071/ 0721 072 5.525 19.78
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this study

Fig.6 Shock absorber fatigue test machine

Fig. 8 Shock absorber
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Table 7 Test equipment and condition

Test equipment
Type Model

Hydraulic fatigue |[INSTRON
testing machine 8516

Load cell capacity

10 Ton

Test condition
Amplitude

Control Waveform | Frequency

0017 Hz
(1cycle/60sec)

Position

50 mm Sine

350

Load, P (kg)

-350

-700 i i
-60 -40 -20 0 20 40 60

Displacement, § (mm)

Shock absorber fatigue test result of
friction snubber using sponge iron

Fig.7

2nd try _3- Total 31 cycles

700 T T —

350

imm e
i

Load, P (kg)

-700 i i
-60 -40 .20 0 20 40 60

Disptacement, 3 {(mm)

fatigue test result of
friction snubber using common friction
material
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