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KARCO Engineering compiled this publication for information gathering only. The 

findings and conclusions expressed in this publication are those of the authors and not 

necessarily those of any other organization. KARCO Engineering provides test services only 

and is not involved in consulting, product design or the manufacturing of any automotive 

products. KARCO does not warrant, supervise or monitor compliance of products or services 

except as specifically agreed to in writing. By their very nature, testing, analysis and other 

KARCO services are limited in scope and subject to expected measurement variability. No 

activity by KARCO Engineering can release a manufacturer from product or any other liability. 

The results, findings and conclusions expressed in this publication relate only to the items 

tested for the specific situation simulated in the test.   
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SECTION 1 

PURPOSE AND PROCEDURE 

1.1 PURPOSE  

Tests were performed on a 2008 Zap Xebra, manufactured by Qingqi Group Motorcycle 

Co. LTD to determine compliance with Federal Motor Vehicle Safety Standard (FMVSS) 122, 

“Motorcycle Brake Systems”. The purpose of this test is to ensure safe braking performance 

under normal and emergency conditions. 

 

1.2 TEST PROCEDURE  

All tests were conducted in accordance with the current National Highway Traffic Safety 

Administration (NHTSA), Office of Vehicle Safety Compliance (OVSC) Laboratory Test 

Procedure TP-122-02, dated August 1, 2006.  Procedures for receiving, inspecting, testing and 

reporting of the test results are described in the test procedures and are not repeated in this 

report. 

The Zap Xebra was subjected to FMVSS 122 testing from May 16 through June 27, 

2012. Photographs of the vehicle and the test setup are shown in Appendix A. 
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SECTION 2 

TEST VEHICLE 

2.1 TEST VEHICLE DESCRIPTION  

The test vehicle is a 2008 Zap Xebra three-wheeled motorcycle, VIN 

LAEMA24608G200303.  This vehicle was provided for testing by Zap Jonway.   

 The Zap Xebra is powered by an electric motor and is rear wheel driven. The wheel 

base is 83.5 in. 

 The braking system on the Zap Jonway Xebra consists of hydraulic split system 

operated by a foot pedal.  Both front and rear wheels employ a hydraulic disc and caliper 

system. All wheels are fitted with Maxmiler-X GT Radial tires. 

 

2.2 INSPECTION OF THE TEST MOTORCYCLE 

An inspection of the vehicle’s mechanical condition and brake system was conducted 

prior to the initiation of the FMVSS 122 brake test series.  The speedometer is displayed in mph 

and km/h.  The odometer is displayed in miles.  The vehicle appeared to be in used condition, 

with 478 miles registered on the odometer.  The vehicle required no mechanical repairs or 

adjustments during the course of the FMVSS 122 brake test series.  Data Sheet No. 1 

summarizes the vehicle performance compared to the requirements of FMVSS 122. 
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SECTION 3 

RESULTS AND DATA SHEETS 

3.1 SUMMARY  

All data resulting from FMVSS 122 testing on the Zap Xebra is presented in this section. 

The test vehicle was inspected, paying special attention to the brake system, brake cables, 

rotors, and brake pads for possible areas of concern and non-compliance due to design or 

manufacturing defects.  All performance tests up to the Second Effectiveness test were 

completed. The vehicle did not meet the minimum requirements of the Second Effectiveness 

test and the remainder of the testing was stopped.   

 

3.2 INSPECTION  

The brake failure indicator lamp does not meet the minimum height requirement of three 

thirty-seconds of an inch. 

 

3.3  TEST RESULTS 

The Zap Xebra failed to meet the minimum stopping distance requirement on Second 

Effectiveness. Thermocouple installation and positioning shown in Figures 15 and 20. The 

instrumentation and data recording system was installed as shown in Figures 9 and 10. The 

equipment used to conduct this test is listed in Appendix B. Test vehicle identification data is 

presented in Data Sheet No. 2, brake system inspection results are presented in Data Sheet 

No. 2, and the test data is summarized in Data Sheet No. 3. The remaining data sheets present 

test data for each test segment. 
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DATA SHEET 3 

VEHICLE BRAKE SYSTEM INSPECTION 

Test Vehicle:   2008 Zap Xebra  Project No.:  P32023  

Test Program:   FMVSS 122  Test Date:   06/27/12  

 

 
 

VEHICLE BRAKE SYSTEM INSPECTION REQUIREMENTS 
 

TEST VEHICLE COMPLIANCE 

DATA 

  YES NO 

S5.1 - Motor driven cycle shall have either a split service brake system 
or two independently actuated service brake systems. 

Motor driven cycle has split service 
brake system? 
 

X  

 Motor driven cycle has two 
independently actuated service 
brake systems? 

 X 

S5.1.1 - Failure of any component in a mechanical service brake 
system shall not result in a loss of braking ability in the other service 
brake system on the vehicle. 

If vehicle has a mechanical service 
brake system, would component 
failure result in loss of braking in 
other service brake system? 

N/A 

S5.1.2 - Leakage failure in hydraulic service brake system shall not 
result in a loss of braking ability in other service brake system on the 
vehicle. 

If vehicle has hydraulic service 
brake system, would leakage failure 
in one service brake system result in 
a loss of braking ability in other 
service brake system? 

 X 

S5.1.2.1 - Each master cylinder shall have a separate reservoir for 
each brake circuit, with each reservoir filler opening having its own 
cover, seal, and cover retention device.  Each reservoir shall have a 
minimum capacity equivalent to one and one-half times the total fluid 
displacement resulting when all the wheel cylinders or caliper pistons 
serviced by the reservoir move from a new lining, fully retracted 
position to a fully worn, fully applied position.  Where adjustment is a 
factor, the worst condition of adjustment shall be used for this 
measurement. (See Appendix 2 for information on reservoir capacity 
measurement) 

Vehicle meets master cylinder 
reservoir requirements? 

X  

S5.1.2.2 - Each motor driven cycle shall have a brake fluid warning 
statement that reads as follows, in letters at least three thirty-seconds 
of an inch high: Warning: clean filler cap before removing.  Use 
only ---fluid from a sealed container.  (Inserting the recommended 
type of brake fluid as specified in 49 CFR 571.116, e.g., DOT 3.)  The 
lettering shall be: 
(A) Permanently affixed, engraved, or embossed 
(B) Located so as to be visible by direct view, either on or within 4 

inches of the brake-fluid reservoir filler plug or cap 
(C) Of a color that contrasts with its background, if it is not 

engraved or embossed 

Vehicle meets all master cylinder 
warning statement requirements? 

X  

 Type of brake fluid required? Dot 4 
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DATA SHEET 3 … (CONTINUED) 

VEHICLE BRAKE SYSTEM INSPECTION 

Test Vehicle:   2008 Zap Xebra  Project No.:  P32023  

Test Program:   FMVSS 122  Test Date:   06/27/12  

 
 

VEHICLE BRAKE SYSTEM INSPECTION REQUIREMENTS 

 
TEST VEHICLE 
COMPLIANCE 

DATA 

  YES NO 

S5.1.3 -  
(A) Each motor driven cycle equipped with a split service brake system 
shall have one or more electrically operated service brake system failure 
indicator lamps that is mounted in front of and in clear view of the driver, 
and that is activated — 
 (1) In the event of pressure failure in any part of the service 

brake system, other than a structural failure of either a 
brake master cylinder body in a split integral body type 
master cylinder system or a service brake system failure 
indicator body, before or upon application of not more 
than 20 lb of pedal force upon the service brake. 

 (2) Without the application of pedal force, when the level of 
brake fluid in a master cylinder reservoir drops to less 
than the recommended safe level specified by the 
manufacturer or to less than one-half the fluid reservoir 
capacity, whichever is the greater. 

 
(B)  All failure indicator lamps shall be activated when the ignition switch 
is turned from the "off" to the "on" or to the "start" position. 
 
(C)  Except for the momentary activation required by S5.1.3.1(b), each 
indicator lamp once activated, shall remain activated as long as the 
condition exists, whenever the ignition switch is in the "on" position.  An 
indicator lamp activated when the ignition is turned to the "start" position 
will be deactivated upon return of the switch to the "on" position unless a 
failure exists in the service brake system. 
 
(D)  Each indicator lamp shall have a red lens with the legend "Brake 
Failure" on or adjacent to it in letters not less than three thirty-seconds of 
an inch high that shall be legible to the driver in daylight when lighted. 

Does vehicle have a brake system 
failure indicator lamp? 

 X 

 Does failure indicator lamp conform 
to operational and physical 
requirements? 

X  

S5.1.4 - Each three-wheeled motor driven cycle shall be equipped with a 
parking brake of a friction type with a solely mechanical means to retain 
engagement. 

If vehicle is a three-wheeled motor 
driven cycle, is vehicle equipped 
with a parking brake? 

X  

S5.1.5 - The brake system shall be installed so that the lining thickness of 
the drum brake shoes may be visually inspected, either directly or by use 
of a mirror without removing the drums, and so that disc brake friction 
lining may be visually inspected without removing the pads. 

Can the drum brake lining thickness 
or disc brake friction lining 
thickness be determined without 
removal of drum or disc brake 
pads? 

X  



















 A TR-P32023-01-NC 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

PHOTOGRAPHS 
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LIST OF PHOTOGRAPHS 
 

Figure  Page

  

1 Left Front ¾ as Received A-1

2 Left Front ¾ as Tested A-1

3 Right Rear ¾ as Received A-2

4 Right Rear ¾ as Tested A-2

5 Manufacturer’s Label A-3

6 Tire Placard A-3

7 Lights and Gauges A-4

8 Vehicle Being Weighed A-4

9 Instrumentation Installed on Vehicle A-5

10 Instrumentation Installed on Vehicle A-5

11 Location of Brake Master Cylinder A-6

12 Brake Master Cylinder Label A-6

13 Brake Pedal with Load Cell A-7

14 Front Brake Disc A-7

15 Front Brake with Thermocouple Installed A-8

16 Front Brake Calipers and Piston A-8

17 Front Brake Pads A-9

18 Front Brake Pads A-9

19 Right Rear Brake Disc A-10

20 Right Rear Brake with Thermocouple Installed A-10

21 Right Rear Brake Calipers and Piston A-11

22 Right Rear Brake Pads A-11

23 Right Rear Brake Pads A-12

24 Right Rear Parking Brake Assembly A-12

25 Right Rear Parking Brake Pads A-13

26 Right Rear Parking Brake Pads A-13
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FIGURE 3. RIGHT REAR ¾ AS RECEIVED 

 

 
FIGURE 4. RIGHT REAR ¾ AS TESTED 
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FIGURE 7. LIGHTS AND GAUGES 

 

 
FIGURE 8. VEHICLE BEING WEIGHED 
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FIGURE 9. INSTRUMENTATION INSTALLED ON VEHICLE 

 

 
FIGURE 10. INSTRUMENTATION INSTALLED ON VEHICLE 
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FIGURE 11. LOCATION OF BRAKE MASTER CYLINDER 

 

 
FIGURE 12. BRAKE MASTER CYLINDER LABEL 
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FIGURE 13. BRAKE PEDAL WITH LOAD CELL 

 

 
FIGURE 14. FRONT BRAKE DISC 
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FIGURE 15. FRONT BRAKE WITH THERMOCOUPLE INSTALLED 

 

 
FIGURE 16. FRONT BRAKE CALIPERS AND PISTON 
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FIGURE 17. FRONT BRAKE PADS 

 

 
FIGURE 18. FRONT BRAKE PADS 
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FIGURE 19. RIGHT REAR BRAKE DISC 

 

 
FIGURE 20. RIGHT REAR BRAKE WITH THERMOCOUPLE INSTALLED 
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FIGURE 21. RIGHT REAR BRAKE CALIPERS AND PISTON 

 

 
FIGURE 22. RIGHT REAR BRAKE PADS 
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FIGURE 23. RIGHT REAR BRAKE PADS 

 

 
FIGURE 24. RIGHT REAR PARKING BRAKE ASSEMBLY 
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FIGURE 25. RIGHT REAR PARKING BRAKE PADS 

 

 
FIGURE 26. RIGHT REAR PARKING BRAKE PADS 
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APPENDIX B 

TEST EQUIPMENT AND CALIBRATION LIST 
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TEST EQUIPMENT AND CALIBRATION LIST 

 
 

ITEM MFR./MODEL S/N CALIB. DATE CALIB. DUE 

Data Acquisition 
System: 

Racelogic / VBOX 
III 

030309 05/14/12 05/14/13 

Pedal Force 
Transducer 

GSE 
183 05/14/12 05/14/13 

Two (2) 
Thermocouples: 

Duro-Sense 
Corporation Type 
‘K’ 

N/A 05/14/12 05/14/13 

Scale: 
Indiana Scale Co. 
Model 22-10 

7098 11/26/11 5/26/12 

Scale: 
Indiana Scale Co. 
Model 22-10 

7099 11/26/11 5/26/12 

 




