ENGINEERING

STANDARDS

KOREA

Test Procedure

EDS-T-2254

Performance Test of
Transmission
Synchronization and Internal
Shift Mechanism

1 Introduction

Note: Nothing in this standard supersedes
applicable laws and regulations.

Note: In the event of conflict between the Korean
and English language, the Korean language shall
take precedence.

1.1 Purpose. The purpose of this test is to evaluate
performance of synchronization system parts and
internal shift mechanism of manual transmission.

1.2 Applicability. This standard applies to manual
transmissions for passenger vehicles.

2 References

Note: Only the latest approved standards are
applicable unless otherwise specified.

2.1 External Standards/Specifications.
None

2.2 GM Standards/Specifications.
Nonhe

2.3 Additional References.
None

3 Resources
3.1 Facilities.

3.1.1 Calibration. The test facilities and equipment
shall be in good working order and shall have a valid
calibration label.

3.1.2 Alternatives. Alternative test facilities and
equipment may also be used. However, all
measuring variables as specified in this standard
shall be determined correctly with respect to their
physical definition.

3.2 Equipment.

3.2.1 Synchronizer Test Bench: Refer to Figure 1.

3.2.2 Control & Monitoring Devices.
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GM KOREA ENGINEERING STANDARDS EDS-T-2254
Figure 1: Synchronizer Tester / 8 1: &3 2L0IM AI& |
4 Procedure 4 NE EX}
4.1 Preparation. 4.1 AI8 =H).
4.1.1 Measure pertinent elements of Synchronizer 411 AT2U0| K BEES0| (het ®ES QASS
parts (refer to Table 3) and inspect in accordance =MoIN(E 3EX) T FH| F=6H0 ZASHT
with specifications on relevant drawings. e e e e e = ==
ASE B 0= SZI=2 Xtxts
4.1.2 Install all parts into Manual Transmission. 412 =3 HEJIU0 2= FSE= IHL
4.1.3 Mount Clutch Plate having max Flywheel 413RAFAZEM NS =5 H=I100 et 2T
Effect (WD?) on the manual transmission to be 22101 & S(WDHE JIE 24X EYIOIEE
tested on Input Shaft. D EBHCH
4.1.4 Install manual transmission on test bed. 414 NNEUHO A= BI2=)|2 &SI
4.1.5 Fill transmission with oil as specified. 415 ANE @S AXN W2t MeCt
4.1.6 Install Ex’FernaI Shift Control and Load Cell on 41.6 A2 LI0|E 515 Fs= =X 51| 9I510] 2=
manual transmission to measure Synch Load Fs. HE)| 0 QS A|DE HES 2T AS REEIC}
4.2 Conditions.
. 42 Qe XA,
4.2.1 Performance Test Conditions. -
421485 N8 =A
Table 1: Performance Test Conditions / H1: 8= A& XA
ANE XA
Start RPM Clutch Inertia Temperature(C) Data Collection /
u i u
P Data =&
Upshift 3,000 1 65 20
Downshift 2,000 1 65 20
4.2.2 Test Conditions. Deviations from the 422 N8 XH. 8 EECZRH HOU=E 2F
requirements of this standard shall have been ABtS ZRAS22F BHOI5H0F BH0, ZBEH,
agreed upon. Such requirements shall be specified ANBEARME. B0M SHSE YIS0k 3HCH
on component drawings, test certificates, reports, ’
etc. )
4.3 Instructions. 43 NE 2™,

4.3.1 Calibrate device using Load Cell and Ampilifier.

43125 A1)t HEE 0| EotH HHIE
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GM KOREA ENGINEERING STANDARDS EDS-T-2254

4.3.2 Set counter to required number of test cycles. 432 27&l= AE AOI2 =E JI2H0 A E &L
(Refer to Table 1.) (HE1&EX).
4.3.3 Set manual transmission input speed as 433 ABI0| RS A|ZE = 92 IO A] OIE
engine nominal speed at low gear for testing. DE 202 AS H2)| 0T =T = AE B}
4.3.4 Start test equipment. _ _

wrttes: equip 434 NE ZHIE PS8
4.3.5 Adjust Shift Load Fs. (Refer to Table 2). Draw - = xw= -
Shift Load curve. Here, record the SYNCHRO Time 435 NZE ofS Fs S ZF8ILL (B 2 3X)
also. ANEE otE =42 2. 0l sJ1 AlZtE
4.3.6 Upon test completion, re-measure sample JI=gtth
values. 436 A0l ZS=otH 822 XI+=E M =&t
5 Data 5 Al& GOl El
5.1 Performance Test Analysis. 5185 A8 20 24,

5.1.1 Shift Effort.

5.1.1.1  shift Effort (Force Integral for
Synchronization): Refer to Table 2.

5.1.1.2 Maximum Shift Force.

e 1/2 Shift: 15 Kdf or less.

e 3/4/5 Shift: 10 Kgdf or less.
5.1.2 Shift Feel. Refer to Table 3.

5.1.1 Shift Effort.

5.1.1.1  shift Effort (Force Integral for
Synchronization): & 2 & X,

5.1.1.2 Maximum Shift Force.

e 1/2 Shift: 15 Kgf Olotg =1,
e 3/4/5 Shift: 10 Kgf Olot =1,

5.1.2.1 Maximum Pre-synchronization Force. 5.1.2 Shift Feel. #3 &%

5.1.2.2 Block Striking Index, (A-B)/B: 0.3 or less. 5.1.2.1 Maximum Pre-synchronization Force.
5.1.2.3 Blocking Release Force or Blocking Release 5.1.2.2 Block Striking Index, (A-B)/B: 0.3 Olot2 =2,
Impulse. 5.1.2.3 Blocking Release Force or Blocking Release
5.1.2.4 Maximum 2" Load Force or 2" Load Ratio: Impulse.

0.3 orless. 5.1.2.4 Maximum 2" Load Force or 2" Load Ratio:
5.1.2.5 2" Load Impulse. 0.3 0lotY .

5.1.3 Shift Load and Profile Test. Maximum 5.1.2.5 2" Load Impulse.

Synchronizing Force vs. tsyn Curve (Refer to Figure 5.1.3 Shift Load and Profile Test. Maximum
2).

Synchronizing Force vs. tsyn Curve (182 & X).
Table 2: Objective Evaluation of Shift Effort (Effort Rating) /
I 2: shift Effort0ll CHSt Objective Evaluation (Effort Rating)

Shift Effort Rating (Less / 0| 6t) Before Dura Test After Dura Test

Gearshift Shift Effort Shift Effort
R5 R 6 R7 RS R9 (kgfs) (kgfs)

Rating Rating

54 1.000 0.800 0.600 0.400 0.200
4—-3 1.375 1.100 0.825 0.550 0.275
3—-2 2.000 1.600 1.200 0.800 0.400
2-1 4.250 3.400 2.550 1.700 0.850
1-2 2.500 2.000 1.500 1.000 0.500
2-3 1.625 1.300 0.975 0.650 0.325
3—4 1.250 1.000 0.750 0.500 0.250
4—-5 1.000 0.800 0.600 0.400 0.200
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