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SECTION 1
PURPOSE OF COMPLIANCE TEST

FMVSS 124 specifies requirements for the return of a vehicle’s throttle to the idle position
when the driver removes the actuating force from the accelerator control, or in the event of a
severance or disconnection in the accelerator control system. The purpose of FMVSS 124 is
to reduce the number of deaths and injuries resulting from engine overspeed caused by
malfunctions in the accelerator control system. This standard applies to passenger cars,

multipurpose passenger vehicles (MPV’s), trucks and buses.



SECTION 2
TEST PROCEDURES AND DISCUSSION OF RESULTS

Compliance testing was conducted on a 2007 Hyundai Elantra Passenger Car, NHTSA No.
C70502 in accordance with the National Highway Traffic Safety Administration (NHTSA)

Laboratory Procedure TP-124-06.

Output from the venhicle throttle position sensor on the air throttle plate shaft was used to
measure throttle position and data was recorded at 100 HZ with GTL’ s data acquisition
system. Testing was conducted to simulate the normal removal of the driver’s foot from the
accelerator pedal. This was performed by depressing the accelerator with a gloved hand
which incorporated an electrical contact strip in the depressing forefinger. The accelerator was
depressed to the required amount and then the forefinger was quickly removed from the pedal,
releasing the accelerator and activating the contact strip for time zero. Testing was performed
with the vehicle in park and the engine running. Return to idle times were determined for four
throttle plate positions with the accelerator control system complete and with each of the two
throttle return springs on the throttle plate shaft independently disconnected and the
accelerator return spring on the accelerator pedal disconnected. The severed linkage test was
also performed by disconnecting the throttle cable from the throttle body and replacing the
cable with another cable which could be quickly severed to simulate a broken throttle cable.
The cable was then activated to the required amount of throttle opening and the cable was
severed to simulate cable failure. As the air throttle plate was mechanically linked to the

accelerator pedal, no electrical disconnections were required.

This testing was performed at mid ambient temperature of 10° C to 46° C, in accordance with

the NHTSA Test Procedure TP-124-06.



SECTION 3
COMPLIANCE TEST DATA

Test data for this test can be found on the following pages. Photographs are found in Section

5 and Test Plots are found in Section 6.



DATA SHEET 1
VEHICLE DESCRIPTION

VEHICLE MY/MAKE/MODEL/BODY STYLE:_ 2007 HYUNDAI ELANTRA PASSENGER CAR

VEHICLE NHTSA NO.: C70502

VEHICLE VIN: KMHDU46D9/7U035111

DATE OF TEST: APRIL 14-15, 2007

TEST LAB:__GENERAL TESTING LABORATORIES

VEHICLE ENGINE TYPE:_GAS GVWR: 1755 KG

VEHICLE ENGINE SIZE:__ 2.5 L 4CYL.
VEHICLE ACCEL. CONTROL SYSTEM (ACS) (Air or Fuel Throttled):____AIR

MAX. BHP ENGINE SPEED: UNKNOWN
MFR. IDLE RPM:___ 660 RPM +£100
FUEL METERING DEVICE (Carburetor, fuel injection, etc):__ FUEL INJECTION

REMARKS: None

RECORDED BY:_G. FARRAND DATE: 08/14/07

APPROVED BY:__D. MESSICK




DATA SHEET 2
NORMAL OPERATION TEST
(fully operational system)

VEHICLE MY/MAKE/MODEL/BODY STYLE:_ 2007 HYUNDAI ELANTRA PASSENGER CAR

VEHICLE NHTSA NO.: C70502

DATE OF TEST: AUGUST 15, 2007

Check one:

Mid Temp. Test: X Low Temp. Test:____ High Temp. Test:___

SYSTEM CONDITION: COMPLETE (no modifications) Normal Operation

GTL ACCELERATOR THROTTLE | RPM TEMPERATURE (°C) THROTTLE | RETURN | PASS/
# POSITION POSITION POSITION | TIMETO | FAIL
% WIDE OPEN SENSOR ENGINE AMBIENT SENSOR IDLE
THROTTLE READING COOLANT READING @ | (Msec)
(WOT) IDLE
(BASELINE)
5741 | 25% 21% 660 82 28 1% 20 P
5742 | 50% 48% 660 82 28 1% 30 P
5743 | 75% 76% 660 82 29 1% 30 P
5744 | 100% 100% 660 82 30 1% 40 P
RETURN TIME REQUIREMENTS:
1 second (1000 ms) for vehicles less than 4536 kg.
2 seconds (2000 ms) for vehicles more than 4536 kg.
3 seconds (3000 ms) for vehicles exposed to -18° C or less
PASS X FAIL
REMARKS: None
RECORDED BY:_G. FARRAND DATE: 08/15/07

APPROVED BY:__D. MESSICK




DATA SHEET 3 (1 of 3)
FAIL-SAFE OPERATION DISCONNECTION

VEHICLE MY/MAKE/MODEL/BODY STYLE:_ 2007 HYUNDAI ELANTRA PASSENGER CAR

VEHICLE NHTSA NO.: C70502

DATE OF TEST: AUGUST 15, 2007

Check one:

Mid Temp. Test: X Low Temp. Test:____ High Temp. Test:___

SYSTEM CONDITION: #1 SPRING DISCONNECTED
GTL | ACCELERATOR | THROTTLE | RPM TEMPERATURE (°C) THROTTLE | RETURN | PASS/
# POSITION POSITION POSITION | TIMETO | FAIL
% WIDE OPEN SENSOR ENGINE AMBIENT SENSOR IDLE
THROTTLE READING COOLANT READING @ | (Msec)
(WOT) IDLE
(BASELINE)

5745 | 25% 21% 660 82 32 1% 20 P
5746 | 50% 53% 660 82 32 1% 40 P
STAT | 75% 73% 660 82 32 1% 40 P
5748 | 100% 100% 660 82 32 1% 20 P

RETURN TIME REQUIREMENTS:

1 second (1000 ms) for vehicles less than 4536 kg.
2 seconds (2000 ms) for vehicles more than 4536 kg.
3 seconds (3000 ms) for vehicles exposed to -18° C or less

PASS X FAIL

REMARKS: None

RECORDED BY:_G. FARRAND DATE: 08/15/07

APPROVED BY:_D. MESSICK




DATA SHEET 3 (2 of 3)
FAIL-SAFE OPERATION DISCONNECTION

VEHICLE MY/MAKE/MODEL/BODY STYLE:_ 2007 HYUNDAI ELANTRA PASSENGER CAR

VEHICLE NHTSA NO.: C70502
DATE OF TEST: AUGUST 15, 2007
Check one:
Mid Temp. Test: X Low Temp. Test:____ High Temp. Test:___
SYSTEM CONDITION: #2 SPRING DISCONNECTED
GTL | ACCELERATOR | THROTTLE | RPM | TEMPERATURE (°C) THROTTLE | RETURN | PASS/
# POSITION POSITION POSITION | TIMETO | FAIL
% WIDE OPEN SENSOR ENGINE AMBIENT SENSOR IDLE
THROTTLE READING COOLANT READING @ | (Msec)
(WOT) IDLE
(BASELINE)
5749 | 25% 29% 660 82 32 1% 30 P
5750 | 50% 52% 660 82 32 1% 30 P
5751 | 75% 73% 660 82 32 1% 40 P
5752 | 100% 100% 660 82 32 1% 50 P
RETURN TIME REQUIREMENTS:
1 second (1000 ms) for vehicles less than 4536 kg.
2 seconds (2000 ms) for vehicles more than 4536 kg.
3 seconds (3000 ms) for vehicles exposed to -18° C or less
PASS X FAIL
REMARKS: None
RECORDED BY:_G. FARRAND DATE: 08/15/07

APPROVED BY:_D. MESSICK




DATA SHEET 3 (3 of 3)
FAIL-SAFE OPERATION DISCONNECTION

VEHICLE MY/MAKE/MODEL/BODY STYLE:_ 2007 HYUNDAI ELANTRA PASSENGER CAR

VEHICLE NHTSA NO.: C70502
DATE OF TEST: AUGUST 15, 2007
Check one:
Mid Temp. Test: X Low Temp. Test:____ High Temp. Test:___
SYSTEM CONDITION: #3 SPRING DISCONNECTED
GTL | ACCELERATOR | THROTTLE | RPM TEMPERATURE (°C) THROTTLE | RETURN | PASS/
# POSITION POSITION POSITION | TIMETO | FAIL
% WIDE OPEN SENSOR ENGINE AMBIENT SENSOR IDLE
THROTTLE READING COOLANT READING @ | (Msec)
(WOT) IDLE
(BASELINE)
5753 | 25% 26% 660 84 32 1% 40 P
5754 | 50% 48% 660 84 32 1% 40 P
5755 | 75% 70% 660 84 32 1% 100 P
5756 | 100% 100% 660 84 32 1% 60 P

RETURN TIME REQUIREMENTS:
1 second (1000 ms) for vehicles less than 4536 kg.

2 seconds (2000 ms) for vehicles more than 4536 kg.
3 seconds (3000 ms) for vehicles exposed to -18° C or less

PASS X FAIL

REMARKS: None

RECORDED BY:_G. FARRAND DATE: 08/15/07

APPROVED BY:__D. MESSICK




VEHICLE MY/MAKE/MODEL/BODY STYLE:

DATA SHEET 4
FAIL-SAFE OPERATION SEVERED

2007 HYUNDAI ELANTRA PASSENGER CAR

VEHICLE NHTSA NO.: C70502
DATE OF TEST: AUGUST 15, 2007
Check one:
Mid Temp. Test: X Low Temp. Test:____ High Temp. Test:___
SYSTEM CONDITION: SEVERANCE OF THROTTLE CABLE
GTL | ACCELERATOR | THROTTLE | RPM TEMPERATURE (°C) THROTTLE | RETURN | PASS/
# POSITION POSITION POSITION | TIMETO | FAIL
% WIDE OPEN SENSOR ENGINE AMBIENT SENSOR IDLE
THROTTLE READING COOLANT READING @ | (Msec)
(WOT) IDLE
(BASELINE)
5757 | 25% 25% 660 84 32 1% 20 P
5758 | 50% 50% 660 84 32 1% 30 P
5759 | 75% 75% 660 84 32 1% 20 P
5760 | 100% 100% 660 84 32 1% 40 P
RETURN TIME REQUIREMENTS:
1 second (1000 ms) for vehicles less than 4536 kg.
2 seconds (2000 ms) for vehicles more than 4536 kg.
3 seconds (3000 ms) for vehicles exposed to -18° C or less
PASS X FAIL
REMARKS: None
RECORDED BY:_G. FARRAND DATE: 08/15/07

APPROVED BY:__D. MESSICK




TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

SECTION 4

10

EQUIPMENT DESCRIPTION MODEL/ CAL. DATE | NEXT CAL.
SERIAL NO. DATE
CONTINUOUS OMEGA CT485 06/07 06/08
RECORDER
ENGINE GTL COMPUTER CpPU1 BEFORE BEFORE
RECORDING USE USE
ENGINE MONARCH 1444664 08/07 08/08
RECORDING
SOFTWARE GTL N/A BEFORE BEFORE
USE USE
CHAMBER GTL N/A N/A N/A
EXHAUST DUCT GTL N/A N/A N/A
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2007 HYUNDAI ELANTRA ' o o FIGURE 5. 1
NHTSA NO. C70502 FRONT VIEW OF VEHICLE
FMVSS NO. 124
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2007 HYUNDAI ELANTRA
NHTSA NO. C70502 LEFT SIDE VIEW OF VEHICLE
FMVSS NO. 124




2007 HYUNDAI ELANT
NHTSA NO. C70502
FMVSS NO. 124
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IGURE 5.3
RIGHT SIDE VIEW OF VEHICLE
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2007 HYUNDAI ELANTRA
NHTSA NO. C70502
FMVSS NO. 124

FIGURE 5.4
CLOSE-UP VIEW OF VEHICLE CERTIFICATION LABEL
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@ EAND LOADING INFORMATION
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SPARE [125/80D15

2007 HYUNDAI ELANTRA FIGURE 5.5

NHTSA NO. C70502 CLOSE-UP VIEW OF VEHICLE PLACARD
FMVSS NO. 124
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2007 HYUNDAI ELANTRA
NHTSA NO. C70502
FMVSS NO. 124

FIGURE 5.6
ACCELERATOR PEDAL ASSEMBLY
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2007 HYUNDAI ELANTRA
NHTSA NO. C70502
FMVSS NO. 124

ACLELERA TOR Pgp
”

FIGURE 5.7
ACCELERATOR PEDAL ASSEMBLY SHOWING
SPRING #1

18



FRA TOR PEDHL
RV SPRING *-_z

2007 HYUNDAI ELANTRA
NHTSA NO. C70502
FMVSS NO. 124

FIGURE 5.8
SPRING #1 CLOSE-UP VIEW
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2007 HYUNDAI ELANTRA FIGURE 5.9
NHTSA NO. C70502 THROTTLE PLATE RETURN SPRINGS #2 AND #3 (VIEW #1)
FMVSS NO. 124




2007 HYUNDAI ELANTRA FIGURE 5.10
NHTSA NO. C70502 THROTTLE PLATE RETURN SPRINGS #2 AND #3 (VIEW #2)
FMVSS NO. 124
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2007 HYUNDAI ELANTRA FIGURE 5.11
NHTSA NO. C70502 THROTTLE PLATE POSITION SENSOR
FMVSS NO. 124




2007 HYUNDAI ELANTRA FIGURE 5.12
NHTSA NO. C70502 ACCELERATOR CABLE HOOK-UP (VIEW #1)
FMVSS NO. 124
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2007 HYUNDAI ELANTRA
NHTSA NO. C70502
FMVSS NO. 124

FIGURE 5.13
ACCELERATOR CABLE HOOK-UP (VIEW #2)
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2007 HYUNDAI ELANTRA FIGURE 5.14
NHTSA NO. C70502 OVERALL TEST SET-UP
FMVSS NO. 124




2007 HYUNDAI ELANTRA FIGURE 5.15
NHTSA NO. C70502 ACCELERATOR PEDAL TEST SET-UP
FMVSS NO. 124




SECTION 6
PLOTS

27



28

¢£0

SPUOJ3g Ul Bwl|

[ L70 0 S T et 5

T

"QROAY|L %GT ‘uonppiadQ |DuwIop

¥T . SSANT A 110

ol

(o141

o¢

ov

0s

09

0L

OB

06

001

TasED3|aYy 004 W IPoIYL %



29

SpUOI3g Ul awl|

S0 ¥ 0 £0 [ 170 0 o= LE0— S0— ¥0— S0~

(74

og

0s

09

0L

08

06

001

B|ROIYL %0S ‘uoiypiadQ |DuoN

BT L SSANL: B ris 11D

TISDI9Y Y004 W IRNOIYL ¥



30

50

SpuUQo3asg ul awl|

c0 ) 0 0= 00— 0 - PO~ U=

AT
y

/)\|..\|.II.I\J(\II|\|\|\|\

"3PodYl %G/ ‘uaioaadQ |DUIoN

Pl SSAY "ErLS 1D

Ol

0T

(5,

oy

08

03

0L

08

06

00l

TasD3|3y 1004 B IMNOoJIYL ¥



31

SpPUQI3g Ul W]

S0 70 ¢0 [ 1O 0 0= S0=mne=- U= 80—

]
Qo

Sk el s MY
VN &

V1 o

V

0%

ov

0S

09

0L

08

06

/ 001

"3|RAUYL %00 ‘uofouady |owloN

el SSANS "BPLE 1S

"3ED3|3Y 1004 ¥ RO ¥



32

SPUO0J3S Ul Wl

cO L0 0 % e B 7 = I WD

"aRodyL %Gz ‘uopoiadg | Buuds oN

el SSANL "SRAC 19

Ol

oc

oL

ov

08

08

0L

192°]

06

00l

TaED3|3Y 004 B INOIYL ¥



33

£0

SpUOIasg Ul 3wil|

c0 e 0 o= - To—= 20—

o=

§80—

-~F r\rl<l/

“3|3o4y) %05 ‘uonpbaadg | Buuds oy

¥Z L SSAND 9P LS 1S

Ol

(074

o¢

ov

0s

09

0L

08

06

001

TasD3|FY 1004 ¥ INOdY] %



34

SPUOI3S Ul 3Wl|

=Ny 0 <0 O L7O O L TO— GO £0— 00— S 0—
p~——r e — N 0
hval\ A
’ o4
# o
,ﬂ oY
| .

o8

06

001

"apadyL %G, ‘uoppiadg | Buuds on

Fe | SSANE LS D

"9sD3|3Yy 004 B INOIYL ¥



35

£ 0 cO

SpUOJag Ul 3wl

) 0

1"0—

€ 0—

£0—

"0~

B g ——

=7

A

\/]

V

|

ﬁ

S[RedYL %00l ‘uonouadg | Bupdsg oN

vZl SSAWNA ‘8%¥/G 119

Ol

oc

0og

ov

0s

09

0L

08

06

001

*9ED3|3Y 004 ¥ INOIYL ¥



36

S0

O

SpPUODJ3g Ul 3wl|

c0 L0 0 Ll 0— ALY ol A

i

"a|Rody) %Sz ‘uonoiadg g Buuds oN

¥ |- SSANA "8FLS 11D

Ol

o4

0o¢

oy

08

09

0L

08

06

001

"95D3|9y 3004 ® INOIYL %



37

S0

0

£0

SpU0I3g Ul 3wl

c0O L0 0 10— ao— . 20

o=

S0—

 — — —

"9R04YL %05 ‘uoppiadg g Buuds oN

wol SSANS O5LS TS

Ol

o4

0¢

ov

oS

09

0L

08

06

001

TaED3|3y 1004 B INOIYl ¥



38

SpPUOI3g Ul 3wl

¥ 0 g0 cO 170 0O D= 6= EO0—=  Fo— SO

A :

,..\
0T

| i

09

08

06

001

"3[}jodyL %G/ ‘uonpuadg g Buuds oN

¥Z 1 SSAWS "G/ S 1D

a8D3|3y 004 ® INOIYL %



39

S0

¥ O

=

SpuUO33g Ul awl|

0 L” 0 o= TR £~

"0~

~T

A

V|

P

"3|ROIYl %00l ‘uonoiadg g Buuds oN

Y2l SSAWNA '2S/8 119

Ol

oc

0%

oy

0S8

09

0L

08

06

001

"2ED2|3Y 004 B INOIYL ¥



40

SPUOJ3g Ul Awl|

S0 ¥°0 £0 a0 L70 0 po=" B0= &0 FO= - S0

/\/ Ol

0%

ov

0S

09

0L

193°]

06

001l

"aRoIYL %Gg ‘uopoiadg ¢ Buuds oN

¥Zl SSAW4 ‘€6/G 119

TasD3I|FY 1004 ¥ I NO4YL %



41

SpUOJ3ag ul awl|

0 L0 0 FO—" 8 gi0— - Bi—

V1)

1

"31R04YL %0S ‘uoppuadp ¢ Buuds oN

Fel SSANT e LSHTID

Ol

(o141

oL

ov

08

09

0L

08

06

00l

TasD3|ay 1004 B P9Iyl ¥



42

SpuUQI3g Ul 3wl

0 L0 0O Vo= @0~ @0 o= S0
0
)] N
0T
/ 0%

08

06

001

"oyl %G, ‘uoppiadg ¢ Buuds oN

¥Zl SSAW4 'GG/G 119

"9803|9Yy 1004 ¥ INOIYL ¥



43

RS,

¥'O

EL

SPUOJ3S Ul 3wl

cO L0 0 L"0— 0=

3|ReIYl %00 ‘uonoiadg ¢ Buudg oN

kel SSANT 95 L6119

Ol

14

0¢

ov

0S

09

0L

08

06

00l

*aspDa|ay 004 % IPoIY] %



44

SpPUQI3ag Ul Awi|

c0 170 0O 10— o= gO—" FH= . 80—

{/H/ Ol

oc

0%

ov

0S

09

0L

08

06

001

"JPRY| %ST uolpaad() 33UDI3A3S 3|qDYD

vl SSANA L84S 19

"3ED3|3y 1004 % 3IPOIYL ¥



45

SpuU033g Ul 3wl

[ L0 0 o= 0= E0= PoO= 80—

o

Ol

# e | I

o¢T

| i

ov

09

0L

08

06

00l

"ARAIY| %0GuUoNnoIad(Q) 3JUDJI3AIS 30D

el SSAWNG "BSES 11D

"asD3|3y 1004 % 3IPOIYL %



46

S0 ¥ O

£

[

170

SpU0I33S Ul 3wl

e _—

=

~

¥

A

LA

Ao

3P| %S/ ‘uonpaadQ 33UDI3A3S 3|qDD)

el SSAHE 65LE 11T

Ol

0c

(3%

ov

08

03

0L

o8

06

001

"3ED3|3Y 1004 ¥ INo4Yl %



47

SPUODIag Ul IWl|

911044 %00\ ‘uaipaad(Q 3J3UDJI3A3S 3D

¥Z1l SSAW4 ‘094G 119

Ol

0c

og

oy

05

09

0L

0B

06

001

"asD3|3y 004 W INAIYL %



SECTION 7
MANUFACTURER’S DRAWINGS
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07MY Hyundai Elantra FMVSS 124
1. Injection system diagram

FUEL PRESSURE REGULATOR

DAMPER-

PULSATION

ECU

FUEL FILTER \ FUEL PUMP

FUEL DELIVERY PIPE

-
-

=N/

FUEL INJECTOR

HYUNDA |

MOTOR COMPANY

CHECKER

DATE

TILE

FUEL

INJECTION SYSTEM

(FUEL RETURNLESS SYSTEM)

DRG NUMBER

ATTACHMENT 1
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07MY Hyundai Elantra FMVSS 124

2. Injector drawing

ATTACHMENT 1
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07MY Hyundai Elantra FMVSS 124

3. Throttle body drawing

THROTTLE PLATE
RETURN SPRING (2

THROTTLE PLATE
POSITION SENSOR
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07MY Hyundai Elantra FMVSS 124

1. Air throttle plate position

The air throttle plate position is 5° at the
close condition.

e

\% RN
&
e wswad t\|

ADNINN

|
[ Air Throttle Plate | | :

2. Idle rpom :660+100 [RPM at P or N range after engine warm up]

3. Ignition timing : 7°+£10°[BTDC @ IDLE]

4. HMC ask you using special scan tool for HMC vehicle (HI-SCAN o
HI-DS) ,Idle status will be seen on the scan tool.
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07MY Hyundai Elantra FMVSS 124

1. THROTTLE POSITION SENSOR CONNECTOR PIN ARRANGEMENT

2. THROTTLE POSITION SENSOR OUTPUT CHARACTERISTIC CURVE

output/input [Up/Uv]
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- |
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Criterion characteristic curve
slope: 0,00927

o [ I— -

+0.015_|
0.04 5 s

234!2
b 23(1); TPS SUPPLY(5V)
41(3); THROTTLE POSITION SENSOR SIGNAL
42(2); TPS GROUND
Wl e nOOoOoOoo0000000000000C0O00Ow~
sOJOOO0000OO00000oooco000o0nO:
Y% .Opooo0000Cooc0000Oo0o0000s
g O0000oooooogoo000oooaaos
pee Y PIN ARRANGEMENT OF THE ECM
1ENSOR
(@)

Electrically assured rotation angle (867

0" Measuring angle A Opening angle of throttle valve [degree] — Measuring angle B 1007

J

Mechanically assured rotation angle
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07MY Hyundai Elantra FMVSS 124 acc throttle body spring

1. RETURN SPRING DR&WI-NG (2 PICES ON A THROTTLE BODY)
(1) Spring #1
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(2) Spring #2
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07MY Hyundai Elantra FMVSS 124 non-acc throttle body spring

1. RETURN SPRING DRAWING (2 PICES ON A THROTTLE BODY)
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2. SPRING FORCE OF THROTTLE LEVER OPERATION
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