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Analysis of the Air Journal Bearings with
Two Circumferential Grooves
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Abstract—The externally pressurized air journal bearings which have two circumferential grooves
with inherently compensated restrictors are analyzed. Two circumferential grooves with restrictors are
made on the bearing surface in order to increase the stiffness and damping coefficients. In this paper,
the dynamic characteristics such as stiffness and damping coefficients of this type of bearings are cal-
culated. As a result of theoretical analysis, it is verified that there exist the groove depth and the dis-
tance between two grooves which generate the maximum stiffness at the given bearing dirmensions.

Key words—externally pressurized air journal bearing, two circumferential grooves, inherently com-
pensated restrictor, stiffness, damping, dynamic characteristics.
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Fig. 1. Circumferentially grooved jourmal bearing.
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Fig. 2. Coordinates for dynamic analysis.

HAFE vhehic. o] ZAAR} s AFE Pl
SRS Hel o g

KR 4 PE by Mg
o]-§-8to] &A1 7e}

H=H,+H, x+H, v

P=P,+P x+P -y (5)

3714 H, =¢e(1-cos (80— ), H: =—cos 6, H, =—sinf
SEE R pol BN QFEYE T
2 A s B4 el PPl +i P, Py =P+
iP* 2 Ak} °] A SyE A (hell thsdsbsd 03t
o 12}e) gk vl 7N grel] thgE 37H2] b A8 od A
53, ol T g e 2 Vhehed chgt e

A7} |

V - (P.HIVP, — A(PoH,)) =0 (6)

V- (3P0H02Hkvpu +PkH(}3VPn +P0H(}‘VPL»
- APH, + P .H,)=i2AP,H, + P, H,)
k=x, y @)

d%, a9 A

o 7]x V= ——i+ —k, A=Aio|c}

1714 pY o 4 iolc}

Al (6)3} (7y& Fig. 339 22 37]a8e] o] Fo7
= A AR} o] HE3) 1 o]AlE Gauss' diver-
gence A2l & AHREle] ZNEE 3, o] Al-E FobapE-A
of wpe} A} 11 o] 8 °1 Xé% °]%%J o5
WAL s ol 4] uEA kel <)o) 2k Aol 4

o
WA el g Paeich

Journal of the KSTLE

o)
o

1 - FA
AB; AD,4
. ! i L j-1
i-1 ! i Ui+
ST
PN I N S S W
i i +1

Fig. 3. Mesh for analysis.
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Fig. 4. Film thickness at groove line.
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Fig. 5. The influence of groove depth on the stiffness
coefficients.
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