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Development of Special High-strength and High-quality Brass Synchronizer Ring
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2 F ABSTRACT
NZaTNVEN T AIvva Yy o a4 EE This paper reports on the extensive study
Y o conducted to improve the wear resistance and
DI EFEMES & CFMIER L LS L L2012, v 7 synchronizing performance of the synchronizer for
T £ ) 3 7 TR T 3 50 O b LML A S S e the manual transmission and on the investigation
o to determine the effects of the material structure
PRI 2 B B O W L o iaft & FHi2 o) of high-strength brass on wear resistance and
synchronizin erformance of the synchronizer.
s e RREAL WAL T OICR- 534 O b2 Y | I%ls substratg I\3vas analyzed, and };he results
HOoMEUSE2E2T Y > 7 a4 1) o 7 BEEE IR became the basis of a reinforced matrix structure
i achieved as well as the shape and distribution of
DR 2[R AT o 72Kk m i s >y a Ay » intermetallic compound grains optimized. With
T these treatments, coupled with a modified shape
7EIEL 72 of the friction surface of the synchronizer ring,
BZENA L LTIk, Tl o HEMARL2S pHAHE L a new, special high-strength brass synchronizer
o ring was developed. It has a matrix made solely
wfba XY SREELEWRF-OMIIERE 7> FF 4 b from the B phase as opposed to the a phase,
i N . R the main but not the sole component of the
R HILRE LATIEE 7% DT & L7, S22 v 70T conventional matrix. The new matrix thereby
A Y ¥ BRIV, AP Yy T4 04 mm. 73 features an increased level of strength. It has
- ' ' ' also the intermetallic compound grains reshaped
b v ZE% 008 mm (ZHE Ly [RIEIEEE & 2t L 72, from the original dendritic-type to a mass-type
, R N R configuration, lessening the precipitation-to-matrix
FORER, RBFEY v 7 aF A ) 7, BRI ratio to less than 7%. On the friction surface, both
U CTESERIE DS 3 451 TV IS & P13 10 fE0 %45 the screw pitch and top width were reduced, to
0.4 mm and 0.08 mm, respectively, for improved
Nz 720 v 7 aFikReld 10% o A6z, synchronizing performance. The new synchronizer

ring features three times greater wear resistance
and ten times better synchro grind while improving
the synchronizing performance by 10%.
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Table 1 Properties of Materials Tested

ChemicalComponents (Wt%) |Hardness| Matrix% Prac|p|tatlon(lntermetaIhc Compound
Symbol | Cui Zn i Al | Si | { Ni [ Co | (HRB) |Zn. eq| a-phase| Kind Shape Size um: Area%

A(O) |Bal. 30.0! 40 08 07 2.8 1.5/ 94.9 | 48.7 | 255 |Al-Coi Mass| 115 . 8.9
Try | B [t (1t 10 09 31 18 9.1 | 498 49 '

oL
Material| C(A) | t & t t 0.6: 0.5. 25! 1.2| 932 |47.7:385| t
t : ;

jjonda Current | 4 27.0i 2.0; 0.8 0.7 3.0 0.6 8.8 | 427 | 826 |Al-NiNeedle 6.7 | 54
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Table 2 Material Property Comparison [Wt%]

Composition || Current Model |Developed Model|
Cu Bal. Bal.
Zn 27.0 (26.0-27.0)| 31.0 (30.0-32.0)
Al 29 (2.83.1) 39 (3.84.1)
Si 0.8 (0.7-0.9 0.8 (0.7-0.9
Fe 0.7 (0.6-0.8) 0.7 (0.6-0.8)
Co 0.6 (0.5-0.7) 1.2 (1.0-1.3)
Ni 3.0 (2.8-3.2) 25 (2.3-2.7)
Zn eq. 42.7 49.6
Hardness HRB 82-87 HRB 94-97
p;‘rg;{‘]?g;e 75-90% 0-15%
Precipitation 4-6% 5-7%
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Table 3 Wear Resistance Test Condition

Transmlssmn | 2000cc FWD transmission
= Synchromzer Size | $ 66
Shift Mode 3rd—2nd
Differential 1200 rpm
Shift Load 100 N :
= Shift Cycle 30000 Shifts
0il Temp.(Genuine 0il) 75£5C
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Table 4 Synchro Grind Recurrence Test

Condition
Transmission 2500cc FWD transmission
Synchronizer Size $ b5
Shift Mode 2nd—5th
Differential . 3000 rpm
Shift Load 50 N
Shift Cycle | 20000 Cycle
Qil Temp. (Genuine Qil) | 75+ 5°C
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