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Foreword

This information report was developed to establish minimum performance criteria\for fifth wheel and
gooseneck attachment systems in towing combinations at or below 13 608 kg (307000 Ib) [gross trailer
weight. Thig cooperative effort was developed through SAE by industry representatives impcluding tow
vehicle, trailer and towing component manufacturers. The loads for this standard were derived through a
real time testing matrix of various vehicle and load combinations.

The commitjee had two goals: The first goal was to identify design.lead criteria at the connegting point of
the tow vehicle and trailer. This load criteria may be used to evaluate the structure through the trailer or
through the tow vehicle. The second goal was to create common industry terminology.

1. Scop

This document establishes minimum performance ctiteria and definition of terms for the towjng interface
between a tpwing vehicle and fifth wheel or gooséneck trailer at or below 13 608 kg (30 000 Ib) gross
trailer weight. This establishes criteria for theitch, tow vehicle attachment structure, trailef attachment
structure, arnjd coupling.

1.1 Purpgse

This document is intended as ,a.guide for manufacturers of fifth wheel and/or gooseneck frailers at or
below 13 608 kg (30 000 Ib) gross trailer weight and of tow vehicles and of components necdssary to tow
these trailers. Regulatory authorities desiring to formulate regulations may use this standard as a guide.
This documgnt is alsosintended for voluntary use by others associated with manufacturing of these
products.
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3. Definitions

3.1 General

3.1.1 GVWR

Gross Vehicle Weight Rating, Reference 49 CFR 390.5, 571.3

312 GVW

Gross Vehide Weight, Reference SAE J133

3.1.3 RATED VERTICAL COUPLER LOAD

Maximum static vertical load to be imposed at the point of connection between.&tow vehicle and trailer.
3.1.4 MOUNTING SYSTEM

A structure t
3.2 Goos
3.2.1 God

A drop fram
forward ove

322 God

The structur
the ball or K

carrying elefnents to the tow vehicle:

323 God

A sphericall
between tra

hat supports the hitch and attaches to the towing vehicle;,
bneck
SENECK TRAILER

e trailer with a portion of the trailer, including the stem and coupler, extending
the tow vehicle.

SENECK COUPLER

hl element at the front of a’trailer, including the coupler lock/release mechanism t
ingpin, which receives and transfers the load from the forward portion of the
SENECK BALL

y shaped(pin designed to mate with a gooseneck coupling assembly to form &
er and<tow vehicle (See Figure 1).

upward and

hat engages
railer’s load

connection

a. 59 mm (2416 in) and 76 mm (3 in) nominal ball diameters are typical in the industry.
b. ToleranCefornomimatbattdametertobe=0-07=0-762-mm (-rG.G 7=0-630 ill).
c. Ball and coupler configuration should allow for a minimum 8 degree pitch and roll angle from vertical.
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FIGURE-1—GOOSENECK BALL
SENECK STEM

fructure, on the trailer, which may consist of an upper and lower stem with
owing the lower coupler stem to be adjusted to various heights.

SENECK HITEH

e cofnngcting mechanism that attaches to the towing vehicle or the mounting
All-ox’Kingpin which engages the gooseneck coupler.

3.3 Fifth Wheel

3.3.1 FIFT

H WHEEL TRAILER

adjustment

system and

A drop frame trailer with a portion of the trailer, including the kingpin, extending upward and forward over
the tow vehicle.

3.3.2 KINGPIN

Reference SAE J700
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3.3.3

PIN Box

A structure, on the trailer, which may consist of an upper and lower box with adjustment hardware

allowing the lower box with kingpin to be adjusted to various positions.

This includes

adjustable structures.

3.34

LUBE PLATE

single non-

A polymer disk that reduces friction and wear between the vertical-load bearing surfaces of a fifth wheel

coupler systemm-

3.3.5 FIFTH WHEEL HITCH

A tow vehicle connecting mechanism that attaches to the towing vehicle or the’ mounting[system and

includes a cpupler that engages a trailer kingpin.

3.3.6  Fifth] wheel configuration should allow for a minimum 12 degree pitchrangle from vertigal.

4. Test Methods

4.1 General Test Conditions

4.1.1 Theltest conditions described in 4.2 are static and-dyhamic tests, which shall be perfqrmed on a
test|bed or fixture.

4.1.2 The|components to be tested shall be attached in accordance with manufacturers insfructions.

4.1.3 Theltest fixture shall be representative-of a typical mounting structure.

4.1.4 Adjystable components shall e positioned to create maximum stress conditions.

4.1.5 Longitudinal and transverse‘loads may be stabilized with a vertical load not to exceed 20% of
trailer GVW.

4.1.6 Shims may be utilized to reduce connection clearances to enable the required load frequency.

4.1.7 Alupe plate-may be utilized in testing.

4.1.8 For|oad'coordinate system see SAE J670.

4.1.9 For typical fifth wheel load directions see Figures 2 and 3.

4.1.10 For typical gooseneck load directions see Figures 4, 5, and 6.
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FIGURE 3—FIFTH WHEEL HITCH AND LOAD DIRECTION
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FIGURE 5—GOOSENECK STEM / TRAILER AND LOAD DIRECTION
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4.2 Test Conditions

4.2.1 STATIC TEST CONDITIONS

a. Vertical, Longitudinal and Transverse loads as determined from Table 1, shall be applied
independently.

b. Specified loads shall be maintained for a minimum of 5 s.

c. A different test specimen may be used for each specified load.

422 DvyN
a. Vertical,

indepen
b. A static

not excs
c. Each sp
d. Loadss

e. Onetes

AMIC TEST CONDITIONS

Longitudinal and Transverse loads as determined from Table 2;-shall
pently in any sequence.
vertical load may be used during Longitudinal and Transverse testfor stability.
ed Rated Vertical Coupler Load (VR)
pcified load shall be applied for 300 000 cycles (900 000 cumulative cycles).
nall be applied with a sinusoidal pattern at a frequency between’2 and 5 Hz.
specimen shall be used for all 900 000 cycles.

VERICLE
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FIGURE 6—INVERTED FIFTH WHEEL TRAILER AND LOAD DIRECTION

be applied

Load must



https://saenorm.com/api/?name=cc16eec6f513e21d74fcc180709930c7

SAE J2638 Issued OCT2003

4.3 Test Loads, Force in Newtons (See Addendum for Equivalent English Units)

TABLE 1—STATIC LOADS (N)

GOOSENECK
Vertical 0.85 R Compression 0.5 R Tension
Longitudinal 0.75 R Compression 0.75 R Tension
Transvefse 0.30 R Right 0.30 R Left
FIFTH WHEEL
Vertical 35,584 + 0.45 R Compression 0.50 R Tension
Longitudinal 1.10 R Compression 0.75 RyTension
Transvefse 0.30 R Right 0.30 R Left
TABLE 2—DYNAMIC LOADS (N)
Load Dirgction Fifth Wheel Gooseneck
Vertical VR Compression +/- (5560 + 0.11.-R) VR Compression +/- (4448 0.15 R)
Longitudingl +/- (4448 + 0.08 R) +/- (14456 + 0.02 R)
Transversé +/- (2446 + 0.06 R) +/- (4448 + 0.04 R)
R = Trailer GVW (N)
VR = Rated|Vertical Coupler Load (N)
4.4 Performance Criteria
441 STATIC PERFORMANCE CRITERIA
a. There shall beno loss of attachment.
b. Each spgcified load shall be maintained for a minimum of 5 s.

4.42 DYNAMIC PERFORMANCE CRITERIA

a. There shall be no loss of attachment.

b. Specified loads shall be attained throughout the test.

c. The fifth wheel hitch or gooseneck coupler specimen shall be capable of being uncoupled and
coupled at the end of the test.
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