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A STUDY ON AVERAGED HEAT TRANSFER
CHARACTERISTICSOF A ROTATING CAVITY

W ITH AXIAL FRINGE INFLOW
D ing Shuiting, Tao zhi, Xu Guogiang, Yuan Y ixiang, Qiu Xuguang
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT A turbine cooling configuration of an aero- enginew as smplified
to a rotating cavity w ith an axial fringe inlet and a radial outlet T he influences of rotating
Reynold number, oooling air Reynold number and Grashoff number on the averaged heat
transfer characteristicsw ere experimentally investigated T he experiment indicated that the
averaged heat transfer coefficient on themain disk increasesw ith the increase of cooling air
Reynold number and Grashoff number, and decreasesw ith the increase of rotating Reynold
number. A n experimental correlation of the averaged heat transfer coefficient on the main
surface is formulated

KeyWords Swirling Discs Heat transfer Themo- convection-coefficient
Centrifugal force

NUM ERICAL SM ULATION-OF FILM COOL ING

IN ROTATING BLADE TIP
Y ang Huitao-and Cao Y uzhang
(4th Dept Beij ingUniversity-of A eronautics and A stronautics, Beijing 210016)

ABSTRACT N umerical smulation of film- cooling in wo typesof blade tip in
rotating case is completed by SM PL Emethod Turbulent eddy visoosity is determ ined by k
- €two equation model, w hile thew all function is considered in boundary layer. The smula-
tion show s that centrifugal and Coriolis forces affect the flow and centrifugal force also
brings about buoyancy, which isdifferent from the usual vievpoint that the rotation has no
effect on heat transfer and film cooling in blade tip. The result al® indicates that the cooling
effectiveness of the rotating blade is better than that of non- rotating one in the range con-
sidered

KeyW ords Rotating A irfilm cooling Blades N umerical smulation

ANALY SISOF EDGE CONTACT

FOR HYPOID GEAR AND SPIRAL BEVEL GEARS
Gao Jianping, Fang Zongde, Yang Hongbin
(7thDept N orhwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT The simulation of gear meshing isperfomed by TCT programs in
the light of the assumption that gear tooth surfaces are in contact at every instant But the
edge contact may occur due to misalignment, deflection of teeth and unsuitablemachine- tool
settings So the vibration and noise of gear drives are inevitable A new smulation method
of the edge contact for hypoid gear and iral bevel gears isprovided The contact patterns
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and transmission errorsfor the aligned and misaligned gear drives are obtained in an exanple
of giral bevel gears A Ithough the proposed method dealsw ith the hypoid gear and siral
bevel gears, the basic idea is suitable for sour and helical gears

KeyW ords Spiral bevel gears Edge Contact Drives Errors

KINETIC CHARACTERISTICSOF TRAN3M ISSION

TEST EQUIRM ENT FOR SPIRAL BEVEL GEARS
ZhaoM ing, Yang Haiyan, Ren Pingzhen, XulL ingzhi, Yang Bingyu
(7thDept N orthwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT T he transtfer matrix method of the lateral/torsional coupling is ap-
plied to calculation of kinetic characteristics of transnission test equipment for siral bevel
gears The relationshipsof the kinetic characteristics for the test rotor are investigated in the
engagement of the giral bevel gears The forceson the bearing and gear- box vibration are
analyzed, all callculated results are consistent w ith the test data

KeyW ords Gear drives Kinetic characteristics  Bearings \ Radial forces V ibrations

A STUDY ON L UBRICATION

OF SPIRAL BEVEL GEARS INAEROENGINE
W eiW-enshan.and Lin Jishu
(5thD ept \ Shenyang A eroengine Research Institute, Shenyang 110015)
Ding Jinyuan,~XiaYanqiou, YangW entong
(VM echanical Engineering Institute, Shenyang 110006)

ABSTRACT The vector method of the gear engagenent theory is used to de-
scribe the manufacturing-and meshing processof the giral bevel gears in the aeroengine T he
geometry and kinematic parameters of each contact point are considered, including the posi-
tion, the curvature and the gpeed of each contact point on the tooth surface The load on tooth
in each contact position is detemined w ith the help of L oaded Tooth Contact A nalysis (L T
CA ) and the thickness of oil film on each contact position isobtained as theoretical founda-
tion for judging the lubrication state M earw hile, 300 hours test of the gears has been made
and the topographical feature of the tooth surface by meansof scanning electron microscope
is investigated The results of calculation and experiment show that the gears are under
boundary lubrication and partial elasto- hydrodynam ic lubrication

KeyW ords A ircraft engine Spiral bevel gears L ubrication Friction

COM PUTATION OF VISCOEL AST ICAL
DAM PING STRUCTURE ATTACHED TO GEARS

Sun Tao, Shao Changjian, Shen Y unwen
(7thDept N orthwestern Polytechnical University, Xi'an 710072)

ABSTRACT A oomputational method is developed to slve engineering prob-



