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Restoring scraped surfaces of shaft and bearing in interference fit joints by hard
chromium plating
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Interference fitting is widely used in the industry for connecting shafts and bushes. These types of joints
Received 07 June 2016 are widely used as support of bearing machine parts. Rrepeated disassembling of shaft and bush
Accepted 04 August 2016

interference fit, performed to repair and maintenance of machine parts, may cause serious damage to
surface of joint parts depending on the roughness and surface quality of the contact surface of joint
parts. Bushes are usually expendable parts, but the shaft parts are long integrated and complex parts

Available Online 11 September 2016

mﬁﬂs{;ﬁem joint which support other components of a machine. So providing a way to repair the shaft surface can be
Finite element analysis considered crucial and leads to restoration of damaged shaft and reduced costs. In this study, the effect
Extraction strength of interference surface roughness on strength, friction coefficient of the contact surface and surface

Hard chromium plating damage of interference fit joints during the disassembling procedure have been investigated. Finite

element and experimental analysis were performed to estimate friction coefficient in contact surface of
joint parts. Also, magnified pictures of contact surfaces were applied to evaluate the extent of damage in
contact surface after disassembling of joints parts. Hard chromium plating was proposed to repair the
shaft surface and the effect of hard chromium plating on strength of shaft and bush joints was measured
experimentally. The results confirm successful use of hard chrome plating in repairing the shaft surface
so that the strength of restored shaft joints was equal and in some instances even more than the initial
joints.
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Fig. 1 Dimension and geometry of shaft part
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Table 1 Chemical composition of the shaft
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Table 2 Chemical composition of the bush
Co% Cu% Al% Mo%  Ni% S% P% Cr% Mn% Si% C% Fe % SloS
0 0.1 0.01 0 0.02 <0.003 0.013 153 0.45 0.31 0.94 ab ST S 5 sy

3o gl bla ol Jas 5 19@5:...,| Sozme ¢85 515800 53 51 oolazul b aslsl 5o
olow) il aahad gomdw LB g ook bly Slrho o] 35 gl
=Gl (Joe bl Slmbo ol ol 5l Jols c8s w0
Sg0i leal o oo s play az gy Lol lis 1) pieg e G 5 sl
oo ol iogSee 1 (3l st 5l Jols Juo golal 2o o8
Slase polie aSpl @ axg b oies sgame sl o oolal ¢ Juol>
5 ol dlge plos g B mas dwaie Al B w0 i
Cono g ge wgame slizl Lo o wlge plem 38 Jlesl Ojg0
3y Al g hedae dguze slipl Llow )l Jol> ai o
Oldwe palie (pasd o dgazme slixl Jdod 3l 3350 colaiwl ji b iaghy
L gl ool o dgame izl Julow [8,7] cudl sas )8 s

8,5 alowil ugSLT l58la 5 51 eolal

P 9§ Cal (Sl elgs (6 w03
s o) 5 oo i 3 Sy (Sl ol Coanl 4 i
208 ghaid Gds Sgo a G s cid (Sl (Ast B ays,S
Sy GSlSn g 5 ol i g iz i, 4 5395 o
20,5 )l IRl 5 Ly 50 5 wAl s 55 (hg g S eaims S
b a5 s Legiits lo el 5 o0lital o 90  SeilSe plss s
Olebl b plsicad palie (oo | Gl oo ol by 3 )8 o
mda cud Lialy cpl o 050 4SS Sgusme sl o ) ol bl 4
plol (b 5 il Slge jf alaaised (55; p vl (2255 (i
al)l 3 Jgaz o gaslel 10 9 opl 3l i 2 51 Jglos Jol> s s S
RUWW PRV 3

Slge BT ot olge  SilSe (ols uand glp a5 05,5 o 5l0b
3 18 ez st 090 b o ead I3 (SIS ples W 5 285 o 50

Plom g ol plol o jlailinl gladises (59, (2iS besl aslsl s
Sl ol plsr a5 ol lid mls anslie a0 5 2l el (Sl
Slgo slp plio o 0ad 55 (S Al b Billae s0bj 9> b piS
slaws 5l Jols ples G5 asbl o il e g ctd onims JSis
b5 8 e 5 Lo sla e,z Sl 028

Ohgr 5 i Slge odd (68 o3l Sl ol 3 Jgu
Table 3 Measured mechanical properties of shaft and bush materials
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T P
(MPa) (GPa) Oslss (kg/m®)
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700 210 0.3 7810 s
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Fig. 2 Dimension measurement
Measurement Machine (CMM)
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Fig. 3 Extracted point cloud images by optic camera
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Fig. 7 Experimental extraction force for two joints of the plated shafts.
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assembled part. (c) Assembled part and designed fixture on universal
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Fig. 8 Radial stress (Pa) on interference surfaces of the perfect shaft
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Fig. 9 Radial stress (MPa) on interference surfaces of the shaft with
form defects
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Fig. 13 Contact surface of decoupled shaft with Ra=0.25
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Fig. 12 Contact surface of decoupled shaft with roughness Ra=0.16
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