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ARTICLE INFORMATION ABSTRACT

Original Research Paper Noncircular lobed journal bearing performance, in comparison with circular types, depends on various
Received 10 February 2016 design parameters such as tilt and mount angles. Mounting orientation of this kind of bearings with
Accepted 06 April 2016 respect to machine frame (mount angle) and also the way of setting their lobes with respect to each

Available Online 10 May 2016 other (tilt angle), can change the bearings configuration and, as a result, their performance. In present

study the thermo-hydrodynamic performance of noncircular two, three and four lobed journal bearings

Keywords: . : : : : f

Noncircular Journal Bearings for d_|fferept values of tilt and mount angles, using generalized differential quadrature (GDQ) method,
Thermo-Hydrodynamic Analysis are investigated. The results show that the thermal effects on these bearings performance are
Tilt and Mount Angle considerable and that the thermal consideration makes the results closer to real performance situations.
SAeef:ﬁLﬂ'ZEd Differential Quadrature (GDQ) The results of bearings performances due to rise in temperature in rotor, lubricant fluid and bearing

shell, when compared to their isothermal conditions, show that viscosity of lubricant as well as load
carrying capacity of bearings are decreased, depending on tilt and mount angles, especially in case of
two lobed bearings. The results also show that the effects of tilt and mount angles on bearing
performance are periodic and so it is possible to select these angles suitably for bearings to be optimum.
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noncircular journal bearings

o gl o p Slg, Sl plud 50 00 Sl (sled s 3STe il pois 7 S8

< lez g a0 je00yne Jbys5 o BLL o

--2Lobe

0, (deg)
Fig. 8 Variation of maximum lubricant film temperature (Tynax)
as a function of tilt angle (6;) in two, three and four lobe
noncircular journal bearings
@sly s 00, Jlow wld 4o oad sbul sles poiSle s 8 UK

ez g 4w 93 seue e JUyg5 slapBLL o Sl

5 o)leiis 16 095 1395 Al po (e SuilSe wiie

Sl 1 eserss g s JUsss laglbl S)> 5 Leopa o Shee
Jbys3 sLgBBL L Joor cobls (I8 LS 6 S5 loged anlei e
Ot Geizmed i 55 0 5l @ar S Gl LS 50 590
I35 OBLL lacd slaws s b o B slosed (b ol slogs
5 oo Ol 5 aalsl ool blatul b6 2 Jsaz mbs 5l jgepé
9ot JUsg5 S plBbL o,Shoe 5y iizes Ll 5 JSSly, S Sy
0, e 0j9> 4y Al pend SlaL], Aol 3l oolanul b jlez g 4w g0

el 58513 () 3 3590 g9 e Uy slaplBLL

Seslizgyaen Jby55 SGBLL sl S35, 5 (b byl 1 Jguzr
2l (o 3 03litul 3590 590 s
Table 1 The design and lubrication parameters used in this
study for noncircular hydrodynamic journal bearings

~\>‘5 )L-\-E‘-" e )‘""‘)L'
Pas 0065 Mlgy Jlow 4y 598 Iz
Wi(m °C) 013 My, Jls (S5l Sl o kol
—8 . .
1/Pa 23>10 Sy, Jlw jlidmas 598 g o o a
1c 0034 Mgy Jlomw Lod=ay 398y o o y
kg/m? 80 Sy, Jom Sz ,
°C B 63555 b sleo Ty
°C 30 Ly sles Tair
W/(mZ2°C) 56.8 SBLL Sl ol coye he
Wi(mz2°C) 51.9 BBl ) culas o ky
J(kg°C) 2000 S, Jls pogasie > o
m 005 099, gl R
0.6 °9J"i)f- Fy
0.5 . . s
S mes e €
rpm 4000 2970 Olygs e @
Hm 145 =l (A ¢
m 01 OBl Jsb I
m 0.02 BBl clses t
7 -
o
=6t
< /
E 7 /
-g 5t - Current study
g 4 — Reference[18]
24t
g
& 3[
=
Gl
S
1t
0

0.1 02 03 04 05 06 07 08

€
Fig.6 Variation of load carrying capacity as a function of
eccentricity ratio of rotor in the bearing space: («v=3500rpm ,
u =0.0277Pas, ¢=25pum, 1=0.1m, D=0.1m)
S5 @3 S ) S Sy S Ja BB L S 6 S
(w=3500rpm , u =0.0277Pas, ¢=25 um, 1=0.1m , G slas o g5,
D=0.1m)

118



UKo 9 s3LTemea ) b yiuol

ABL paass Gidke AUIIS 9 b 29 %o raE JUY9S SLRUBLL Saelis39)3uR90)5 3 Shos g i JSib il w02

L& glos Giolidl ol so Dglate [ly, Jlow c il g oo Ol s o
dige) g by wales Jlos a 1) co il als ISl Jlow old calizes
FB L cales o 9 )00, Jlow ohd j0 el ool jLid 500 and
Syl o ol QBLL o e

Sl 5 &5 el 0,58 Ll 5o Sy, Sl oo
oy HBLL izl slos Lulidl cunls walgs o o 1) BLL sl 4
g ools I3 b cos | sl Sl plsm Wlgh oo aS el oollacls
29 5l o glos mis sl wald 1) Wil ee b 1alS ais;
)l Jisl dslee Jo Sl (gyn 50 GBUL slacd 51 S e ol
il st 5 (B0) bl s Bl pi o ((28) alal)
5 OBLL atwg wlod zdaw j0 oad obul sles w95 slp Jol> mls
G Ss 5o i 4 Bl 5 ceai by alize polis jo ISl L
iloays )3 wl)112 411

373; i - (7'”:00 Lobe 2 (a)
365 . 0,730° y
36 i
O 35.5 :
~ 35
&~ 345
34
33.5
33
32.5

270 315 360

0 45 90 135

180 225
0 (deg)
36 r (b)
355 F Lobe 3

35 — 6,~0° £

345
34
335
33

32.5 1 1 1 1 1 1 1 1
0 45 90 135 180 225 270 315 360

6 (deg)

349 (©)
346 Lobe 4

343
34
33.7
334
33.1
32.8

Lobe 1

T¢C)

Gosatbdtn

r(o

0 45 90 135 180 225 270 315 360

0 (deg)
Fig. 11 Effect of mount angle on the circumferential
temperature distribution in the middle of longitudinal

direction of the inner surface
(a)two lobe , (b)three lobe and (c)four lobe noncircular
bearings.

amio 40 odd slml b Jaswe sles @iy p o 4l b 11 K
(D) 55 () js00pé JUg) SlopBbL i (5o mlaw Jsb bl Sl
Az (©) 54

119

Jos ol 5 oa sloyl glos aipingy 2alS W, 518 USE s o
bobd o Sl agly e Gl L G Jlez GBUL 09y IS5,
el dly Gl boalaiade BB Laal e g (i Sl
oSl (28l s 5 (SRal381 35, B S (sl foged b jlasl e
935 see e JUyes o BLL o Sy, Jhs phed 5o 00l slml sleo
@Sl Gezmer 199,500 bluiul Bl 4l Gl (Rl L G A
5 Shail g el sblss 5o jesd 45 95800 svalin 8 5 7 lass
s olral 5os Aty IS s o e pgranet S5 csloibl
39 s9erd JUyg5 lapBbL o 430 ;5 33,5 o0 ISy, Jlow ol 5o
Wil 5 e Shlsy 5 e ez gyl B a5
| bl ) (sl (95 S, Jlow et 55 o sbl o oS
gy Jlow ajeSas jladie posine Slpti (S om0 Rl
IS8 0 cui 4 Blymil g el by o s b oyS)IS Ll s yo ()
el 0 1,110 5 9 gla
Ol yets W9, Og g0 00 10 5 9 o IS mli 5l a5 aisSlen
Sall B 5 Sl 5 e bl 5 i b Sy, Sl Corl
oS skl wile 8 5 7 o Ss o oanlie b5 sles s
Bzl g cwai gl Gl 30 et b 0gd g0 000310 59 8 7 sla JSs
ez 5 e 39 sl gl L8 olis o e gl Ly il

0.051 --2Lobe
0.049 - -«3Lobe
é 0.047 ’
£ 0.045
S
0.043
004] 1 1 1 1 1 L 1 )
90 60 -45 30 0 30 45 60 90

6, (deg)
Fig. 9 Variation of minimum lubricant viscosity (upy;,) as a
function of mount angle (8,,) in two, three and four lobe
noncircular journal bearings

GG 15 e 31y oy A3, Sl ol Cr ) aies Sl yeeis 9 S
dlez g 4w 90 jea0 e JUjs3

0.054

--2Lobe .o.3Lobe

— 4Lobe
0.052

0.05

min (Pas)

u
g
(==}
B
(o]

0.046

0.044 : : - -

Fig. 10 Variation of minimum lubricant viscosity (umy,) as a
function of mount angle (6;) in two, three and four lobe
noncircular journal bearings

5o Bl aygly sy Sl Jhw wpld Sy penie Slpess 100 JSCS
Az g 4w 93 93008 JUjyg5 slaplibly

5 o)laiis 16 095 1395 sl e (jurde Silfe wise



UKo 9 s3LTemea ) b yiuol

ABL paass Gidke AUIIS 9 b 29 %o raE JUY9S SLRUBLL Saelis39)3uR90)5 3 Shos g i JSib il w02

a8)S )18 gy )90 Hlocd Hgoesed U5 s GBLL o Blyxil g s
agly Dlpss e oo omline 13 IS5 sl loges 3l a5 aisSilen o
ppared SBGBL el 55 Jor B L olise  slize Sl s
O d> S U ceal aggly Gl CJ g sl BLL o a8 se ol
Sy b ) 355 4k ) e g ot oo ol 3 o
G Cod el dygly j0 ials Sl 0 CE )T walss 0g5 4 JtelS
salss g5 gl o Joo BB L e » 55508 3l ol Gl
ol cals L aw Gl BLL Jo JB L e 50 s aig, CaildS
Solo 13 S slajloges 10 09z g0 bt o)l o g0 glayBLL L
33 ppdnet J 5 slocBbl 3 Jar LB b ait o itos
Cue Sz o AT (59, » QBBL glaz ;0 30 ooyl 32 S L
sl Ol 2 et b ) SloBl 3 il o ot slo o
59 sl plisl L it Sl (535, L b o bl 55 s
gz 0 sl 0 15 bbgas 15> S Ly oS valss sbul L aw 5

30 (a)

— Isothermal

--Thermal

30 (b)

— Isothermal

-- Thermal

— Isothermal

-- Thermal

0 30 45
6, (deg)
Fig. 13 Variation of load carrying capacity (W, Wiso) as a
function of mount angle (CN)
(a)two, (b)three and (c)four lobe  noncircular journal
bearings.
sg9eyd JUys3 LBl asly s Joor JB L 0l s 13 S5
ez (€) 5 aw (0) 5 ()

5 o)leiis 16 095 1395 Al po (e SuilSe wiie

ssesed JUyss slapBUl o culig 125 11 la s 5l o5 aisSilon
Loanglie o SBlosl 5 ceal Ghls) yesd Sl ool olm) slos ¢locd
psd slacd po b 2ol LGBUL cul Jol slacd o o) <l
Wwgy 3 maw slos yo Slim 56 L ka5 o aw slagBLL
ead dgl5 s g0 BLL pgs L yo AUl 0 00,8 ad sl BLL
pow 50 0gd e o pl Bl maw sl uolEl el Gl
Gl s B 5 e (sl Sl o oz 5 o a slo B,
ed ez 4 cad Jaw HBLL o aS 00,5 L cpl (Bl mhaw sles
aS 0,5 blasul g oo mli 5l pizres il 5 ugaime oo 2ul3l oyl
gl sles iy (Rl e QBB ) G ke GBLL pler < o
20,5 oo 5, b BL )l o opl (Sl
Sygeo 50 HBLL Jo BB L Ol sy K68 14 513 la IS o
@blss Sl 0 i b (Wiso, Whn) o ol j3 5 ales ol 1 bl

3555 e (a)
35 L —iGF0 lﬂmz
» 0,=30° ik
345 r A S
N - () = - %
8 34 B i e A , 7" \\\A",‘
Lobe 1 o 0.=90° . £ \‘;ﬁ

0 45 90 135 180 225 270 315 360
0 (deg)
342 r (b)
34 Lobe 3
I — B0 P
338 £
33.6 Lobe 1 e ()I=3O°
O
<334 - 0,-60°
332
Lobe 2
33
328 L—T
0 45 90 135 180 225 270 315 360
6(deg)
34 r obe C
_ (),:0° Lobe4 (c)
338
~ 336 [ - 0,=30°
@)
= B ° dbe 3
= 334 s YedB Lobe 3
332 Lobe | _— oo
33 ; ands
32.8 1 1 1 i 1 1 1

180 225 270 315 360
g (deg)
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Fig. 14 Variation of load carrying capacity (W, Wis,) as a
function of mount angle

(67) (@)two, (b)three and (c)four lobe noncircular journal
bearings.
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