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THE INFLUENCE OF THE GEOMETRY OF THE TORQUE
CONVERTERS ON THEIR PROPERTIES

GIGOV B.L Bulgaria

The parameters of a normal torque converter
which is utilized in cars and industrial trucks have
been investigated in a computer experiment as a
function of the input and exit blade angles and
reported in the present paper.

In the process of design and calculation of torque
converters one has to use simplified theoretical approa-
ches in which only he major factors which define the con-
ditions of interaction between the current of the unutilized
liquid and the blades of the - working wheels and the less
important factors are ignored. Such a simplification is es-
sential since otherwise it is extremely difficult to investi-
gate even the most simple torque converter phenomena.
Therefore the theoretical results are approximate and can
be used only for preliminary estimation of the torque con-
verter properties and are subject to corrections based on
experimental results.

The dependence between the geometry of the wor-

M.Sc, Ph.D, Technical Univercity of Sofia

king wheels of the torque converter and its characteristics
are based on the Euler jet theory, which is considered as
adequate enough for analysis and approximate calculati-
ons of torque converters and for the deduction of the ba-
lance equations of the moments and energy if the geomet-
rical and the velocity parameters of the current of the
working liquid are correctly averaged. For the determina-
tion of the hydraulic losses and generalization of experi-
mental data the similarity theory is used [1].

For most of the contemporary two phase torque con-
verters it is assumed that the radii of the middle line of the
current at the input and the exit of corresponding wheels
and the radii of the of the live cross section of the inter-
blade channels are equal. That is a special case which
allows the considerable simplification of the dependenci-
es. (In that case the relative areas and the radii are equal

to one and only the relative radius r is deployed).

2,1max

T 1 min
riz2=R

=rij ;

R

Fig.1 Simplified scheme of a regular torque converter

Following the approach, for the parameters which
characterize the torque converter properties and their rela-
tion to the geometrical parameters of the blade wheels the
following dependencies are obtained:

- for the transfer mode:

a =p.—i.r2+kq.q
p+ kq,l q
(@ A=(u+kq,9)q
(G) n=Ki
(@) kq=pctgh;, —rctghs,
5) k.= pctgp,, —rctgBs,

_-B+VB’-AC

6

(6) q 2

(M A = §Q+ctg?P; + ctg?Bp) +62 +
+ctg2[3’2l B cthB’zz) +&52 +ctg2B’3, -

+ Clgzﬁ,n) + & (ctgBs,; - cth,“)z s iz(H-Ctgﬁ’u -
- ctgB’y;)? + Ex(cteBy; - ctgB 3 )?

(8) B=By+B,.i;C=Cy+C.i+C,i2

(9) By = r&( ctgh’y; - ctgsy) + ( rctghy, -
- petgB’yp) + wEy(potgB’y; - ctghy;)

(10) By = &y( Ctgﬁ,n : p.cth’12)+( H-Cth,lz -
- r.ctgBy)) + r.&5( ctgfy, - Cth,m)



(113 Co=Ep. 2 +E5 p2-2.
(12) C;=2p(.-&)
(13) ~ Cy=§, +E3.12- 212

- for clutch mode the following equations are valid:
(14) A = @+cghyy + ctg?p) +6C +
s o CthB,ZI + CthB,zz) + C3(2 + Ctgzﬁ’:’l +

+ cthB’n) +&;(ctgBys - Cth’u)z + §2(H~Ctgf3’12 =
s Ctgﬁ’u)z h &3(0@3,31 2 Cth32)2

(15) Bo = rﬁl( Cth,” . CthZZ) #* ( r.cth22 =
- potgB’ ) + pEx( petgB’y - ctgh )

(16) By = &y( Ctgﬁ’n < H-Cth’lz)"’( H-Ctgﬁ’n =
- r.ctgByy) + 1.8 (ctghsy, - ctgh’1p)

(17)  Cy=2.u(1-&)+2r¥(1-§&)
(18) Cy=& +E;.r2-212
(19)  A=(-rii+k,q)q
(20) K=1;q=i
Here:

K - transformation coefficient which characterizes
the transformation properties of the torque converter;

) - coefficient of the rotating moment of the pump
wheel, which characterizes the energy capacity of the
torque converter;

n - efficiency coefficient of the torque converter
which characterizes the energy losses during energy
transfer;

i — speed ratio;

q — relative flow;

u - coefficient of the current deviation at the exit of
the pump wheel, which accounts for the finite blade num-
ber. The experimentally confirmed recommended values
are between 0.85 and 0.97 [2]

&1,E2,83 — coefficients which account for the losses

due to the collision of the liquid and the blades at the in-
put of the corresponding wheel. For cast wheels they are
assumed to be 0.8, and for stamped and welded — 0.65 [3]

€1:82:85 — coefficients which account for the friction
losses between the liquid and the walls of the interblade
channels.

B’m 3 B’m — angle of the blades at the input and the

exit at the corresponding wheel;
B,, » B3y — angles of the current at the middle current

line at the exit of the turbine and the reactor wheel.

A torque converter type Brockhaus 1334 with cast
wheels and blade system BBA, a Bulgarian license pro-
duction has been investigated with computer numerical
methods. The torque converter is a complex two phase
one with a centripetal turbine and reactor fixed to a socket
for idle movement. The geometrical parameters and the
assumed loss coefficients are listed in Table 1.

Table 1.

Parameters of the torque converter Brockhaus 1334 BBA

By Bi2| B | B | Boa| B | B3| B3P

90° |147° | 0.9 | 53° |143°|141° | 60° | 25° | 27°

R LG 16 16 -8 1 % | &1i% e

0.505 | 0.308{0.291 ] 0.125] 0.65 |0.65 | 0.65 | 0.8 | 0.855

The coefficients Ky and A, for stop mode have been
investigated, n* for transformer mode, A¢ for clutch mode
and the transparency coefficient IT=Ay/Ac.

The influence of the magnitude of the input and the
exit angles of the blades and the relative radius of the
work wheels on the torque converter properties can be
evaluated separately, for the rest of them the original va-
Jues can be assumed or an optimization can be performed
for a given torque converter parameter over all geomet-
rical parameters simultaneously. In the last case the limits
for the angles are from 10° to 170°, for the radii from 0.4
to 0.6.

The obtained results in 3D which have as an argu-
ment the input and the out put angle of the blades of each
of the working wheels of the torque converter are presen-
ted on Fig.2 to Fig.5.
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2b)The moment coefficient of the pump at stop mode
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Conclusion

The analysis of the results give evidence that the hig-
hest resource for improvement of the transformation pro-
perties of the transformer ( Ko up to 3.8) has the reactor
(Fig.2a). The pump parameters influence mostly on the
energy capacity and the transparency (Fig.4b and d), but
in a very small angle range. The transparency can be in-
creased by the reactor angles, while for the turbine wheel
those parameters are reduced in almost the total angle ran-
ge (Fig.3b and d). For very small exit angle of the reactor
blades the highest efficiency coefficient is obtained for
transformer mode - approximately 0.95 (Fig.2c). The
pump and the turbine work with relatively high efficiency
coefficient in a wide angle range. The energy capacity in
clutch mode can be significantly influenced only by the
geometrical characteristics of the pump.(Fig.4e) When the
relative radius of the turbine is increased up to 0.6 (Fig.5.)
the transformation coefficient for the stop mode is increa-
sed (up to 3.2) and a negligible decrease of the efficiency
coefficient (up to 0.81), but simultaneously the energy ca-
pacity is decreased and the reverse transparency of the
torque converter is increased.
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THIpO-

Pesrome

B craTuara ca M3cneIBaHM 4pe3 M3UHCIHMTENEH eKC-
NEpUMEHT TOKa3aTeuTe Ha OOMKHOBEH XHAPOTpaHChOop-
MaTop, HAMHpALl IPIWIOKEHHE TIPH JIEKHTE aBTOMOOWIN U
MOTOKapHTe B 3aBHCUMOCT OT BXOJAILIUTE M M3XOSILHTE
BIJIM Ha JIONIATKUTE Ha HEroBUTe pabOTHHU KoJjena.
I'UI'OB B.H. , “3a BIHAHHETO Ha F€OMETPUATA HAa XUIPO-
TpaHcopMaTopuTe BEPXY TEXHHUTE CBOICTBA™



