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Introduction
Welcome to New Peterbilt Essentials. The objective of this 
series of training modules is to bring you "up to speed" on 
the essential information you need to know about Peterbilt 
trucks, their construction and major components.

Module 4 covers the truck frame, fifth wheel, deckplates, 
fenders and bumpers.

How To Use 	
New Peterbilt Essentials
1.	 Print the module and study the information. To print, 

click the printer icon on your browser. Highlight 
material that is new to you, or complex.

2.	 When you are ready to take the online test, click 
the "Begin" button in the "Test" column for the 
desired module. When the test is completed, it will 
automatically be scored and the results will be entered 
in the Peterbilt training records database.

3.	 Upon successful completion of all modules, you will 
receive a personalized certificate.

Published by Peterbilt Motors Company. 
This material is intended for Peterbilt training purposes and may not be sold, given, loaned or reproduced, in whole or in part, including photocopying, 

without the express written consent of Peterbilt Motors Company.

It is recommended that you  
complete these training modules  

in sequence since each  
succeeding module  

builds on the previous module.
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Introduction 
The frame forms the backbone of the Peterbilt truck. Its 
chief function is to safely carry the maximum rated load. 
It must absorb engine and axle torque, along with the 
twisting and pounding a truck is subject to on uneven 
road surfaces. The frame also supports the drivetrain 
components, axles, cab, sleeper and other accessories. 
All frame components are designed to perform a specific 
function without compromising serviceability or the 
structural integrity of the chassis. 

The frame consists of two parallel main rails secured by 
crossmembers that are located at strategic stress points in 
the rails. This reinforcement creates a ladder-like structure 
that is rigid and durable.

Frame Performance – 
General Concepts
To explain frame performance, we will define some basic 
terms and review some equations pertaining to frame 
strength. We begin with Structural Integrity.

Structural Integrity

Structural integrity describes the structure’s soundness . 
The structural integrity of a truck’s frame allows it to flex 
and twist without damage under the pounding of loads 
across uneven road surfaces. If damage occurs, as in a 
cracked frame rail, the structural integrity has been pushed 
beyond its designed limits.

Resisting Bending Moment (RBM)

The measurement that specifically determines the ability of 
the frame to resist deforming is called Resisting Bending 
Moment (RBM). To understand how RBM is determined, 
you must first understand the concepts of Section 
Modulus (SM) and Yield Strength (YS).

Section Modulus (SM)
Section Modulus (SM) is a measure of the strength of a 
structural member (rail) based on its height, width, depth 
(thickness) and shape.

Here is an example to help make section modulus easy 
to understand. Let’s use a 2-inch x 8-inch x 10-foot board 
supported on both ends, and apply a force to the center of 
the board – first with the board lying flat, and then with the 
board in a vertical position.

The board is less subject to bending in a vertical position. 
Now let’s see why by looking at the formula for section 
modulus:

When we apply the formula to our boards, we get the two 
equations that follow.

2-inch x 8-inch x 10-foot Board:  
Horizontal and Vertical Views

2-inch x 8-inch x 10-foot Board:  
Horizontal and Vertical End Views

Horizontal Board

D  = 2
W = 8

SM =	 W x D3

	 6D

SM =	 8 x 23

	 6 x 2

SM = 	 8 x 8
	 12

SM =	 5.33

Upright Board

D  = 8
W = 2

SM =	 W x D3

	 6D

SM =	 2 x 83

	 6 x 8

SM =	 2 x 512
	 12

SM =	 21.33

Section Modulus (SM) =	 Width (W) x Depth (D)3
	 6 x Depth (D)
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The board in the upright position displays four times 
greater section modulus than the board in the flat position.

Channel Design
By forming the same amount of material into a channel 
design, we can more than doubled again the section 
modulus.

Yield Strength

Now let’s look at the actual strength characteristics 
of frame rail materials. Metal strength tests include a 
significant measurement called Yield Strength.

Yield Strength (YS) is a measure of the maximum load 
the material can withstand before it takes on permanent 
deformation. Yield strength is measured in pounds per 
square inch (psi). The table below shows yield strength for 
various frame materials.

Heat-treated alloy steel frame rails can have three times 
the strength of a non-alloy carbon steel rail. Suppose 
that a truck has a heat-treated frame of 110,000 psi 
yield strength and a section modulus of 14.8 (these are 
Peterbilt’s standard 10-5/8-inch rail specifications), while 
a competitor has a section modulus of 17.8 for a 50,000 
psi high-tensile non-heat-treated frame. Which frame is 
stronger?

Resisting Bending Moment

This is where resisting bending moment comes in. 
Bending Moment is defined as the force created by 
load acting on a frame; Resisting Bending Moment 
(RBM) is the greatest force to which a frame can be 
subjected without failure. RBM is therefore considered the 
most significant index of frame strength. It is derived by 
multiplying section modulus times yield strength.

Resisting Bending Moment 
RBM = Section Modulus x Yield Strength

Channel-shaped Board

Frame Material Yield Strength  
(pounds per Square Inch)

Carbon steel (non-alloy) 36,000-39,000

High-tensile steel 50,000

High performance alloy steel. 80,000

Heat-treated alloy steel 110,000

Aluminum alloy 40,000-60,000

Example Frame

RBM = 17.8 x 50,000

RBM = 890,000 inch-pounds

Peterbilt Frame

RBM = 14.8 x 110,000

RBM = 1,628,000 inch-pounds

Channel-shaped Board

	 D = 12 	 d (inside depth) = 10
	 W = 3 	 w (inside width) = 2
	 (T) Thickness = 1

SM =	 WD3 – wd3

	 6 D

SM =	 3 x 123 – 2 x 103

	 6 x 12

SM =	 (3 x 1728) – (2 x 1000)
	 72

SM =	 5184 – 2000
	 72

SM =	 3184
	 72

SM =	 44.22
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Frame Comparison
Now the two frames can be accurately compared.

In the example proveded, the Peterbilt frame has almost 
twice the strength of the competitor. In addition, the 
Petrebilt frame rails will also be lighter in weight than the 
competition. the weight savings of heat-treated rails verses 
high tensile steel is quite substantial. 

Understanding structural integrity and the characteristics 
and weight of different frame materials helps to make 
comparisons in frame strength. In most cases, Peterbilt 
offers frame rails in various sizes and materials; frame 
rail length can be specified in increments of one inch. 
This ensures that the customer will be able to specify 
the correct rail for a particular application. No “general 
purpose” holes are drilled in the Peterbilt frame – the fewer 
holes a rail has, the greater is its strength.

Fasteners
Components are attached with a fastening system that 
uses nylon insert locknuts, hardened flat washers and 
grade 10.9 bolts. This results in additional strength, 
low maintenance and easy removal when repairs are 
necessary. The customer can specify an optional huckbolt 
fastening system in the assembly of his frames; the 
huckbolt combines the vibration resistance of a lockbolt 
with the ability of a threaded fastener to be removed easily.

Accurate frame manufacturing is built-in at Peterbilt; a truly 
custom frame is engineered and built for each truck. 

Frame Reinforcements

Some applications will require an RBM greater than that 
of a standard frame rail. In these cases, Peterbilt offers a 
variety of frame reinforcements. Inserts, full inner liners 
and outserts can be specified to meet particular frame 
requirements. In the cross-sections below, the darker areas 
identify the types of reinforcements available on a Peterbilt.

Frame Material	 SM	 YS	 RBM	 Weights Per Inch	 Lbs.Total

High Tensile	 24.0	 50,000	 2,400,000	 4.90	 1274

Heat-Treated	 11.0	 110,000	 2,420,000	 2.25	 585

Aluminum	 19.8	 60,000	 2,376,000	 1.41	 367

NOTE: Total weights are for pairs of straight rails of 26-inch overall length, typical for a 3-axle chassis with approximately a  
180-inch wheelbase. Crossmembers are not included.

Full Inner Liner Insert (L) and Outer Channel Frame (R) 
Reinforcements



6

peterbilt NEW essentials – Module 4

New Peterbilt Essentials 8/2008

Inner channel liners may run from end to end if the 
application demands. Inserts are normally placed at the 
tandem axle suspension or in the back-of-cab area; 
outserts can be placed from behind the front spring hanger 
to “end-of-frame” (EOF). Many variations exist. 

Frame Rail Extensions

When the front engine power takeoff (FEPTO) feature is 
specified, as in a mixer or snow plow application, Peterbilt 
provides frame rail extensions to support the FEPTO 
pump. A FEPTO frame rail extension is part of the main 
rail – not a bolted-on option. This design ensures a strong, 
rigid mounting of the hydraulic PTO pump, and it saves 
weight over the bolt-on style.

Crossmembers

On most models, Peterbilt’s frame includes a three-piece 
crossmember design that is strong, lightweight, and 
easily serviced, with the special feature of through-access 
for the routing of air hoses and electrical cables. The 
crossmember components are normally steel, although 
aluminum crossmembers can be specified as a weight-
saving option.

Each crossmember can be custom located to suit body 
builder requirements. Peterbilt crossmembers are attached 
to the rails with five bolts arranged in a broad pattern to 
help ensure superior frame-to-crossmember rigidity. As 
with other frame components, Peterbilt uses a four-piece 
fastener system with nylon insert locknut, hardened flat 
washers and grade 10.9 bolts or optional huck fasteners. 
The individual nut-bolt-and-washer design helps ensure 
consistent clamp loads, reducing the likelihood of the bolts 
loosening.

Some suspensions require unique crossmembers over the 
center line of the tandem axles (bogie). Peterbilt designs 
these crossmembers to integrate with the bolt patterns 
required for factory-installed fifth wheels. This attention to 
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detail provides the Peterbilt customer with strength and 
optimum serviceability throughout the life of the truck.

In the engine area of the frame, where a crossmember 
cannot be installed due to engine space requirements, 
Peterbilt provides a crosstie that leaves adequate room for 
the engine and still maintains the integrity of the frame.

The forward-most portion of the Peterbilt frame consists 
of a steel crossmember that ties the frame rails and 
front spring eye brackets together into a structure strong 
enough to support the tow eye and the radiator.

Fifth Wheel

The fifth wheel component acts much like a vise to clamp 
around and secure a semi-trailer’s kingpin. Once engaged, 
the fifth wheel supports the weight on the front end of the 
semi-trailer. There are two types of fifth wheels. The first is 
a fixed type that cannot be adjusted without disassembly 
of the fifth wheel attachment bolts. The second is a sliding 
type, which can be adjusted by sliding a locking assembly 
along a frame-mounted base.

Peterbilt’s fifth wheel installation is integrated within the 
frame design so that the fifth wheel becomes a functional 
component of the tractor, much like a crossmember. 
Peterbilt-installed sliding fifth wheels are air-operated 
versions and use an air cylinder to engage and disengage 
the locks on the slide mechanism. The slide mechanism 
is controlled by a dash-mounted air valve. Peterbilt’s 
air supply line for this version is a coil-cord hose, which 
provides smooth operation and minimal maintenance.

Deckplates

Peterbilt deckplating is engineered from Grip-Strut 
material, which is strong and self-cleaning. The recessed 
bolt and clamp method of fastening the deckplate is 
secure, safe and inconspicuous. A Peterbilt customer can 
order a deckplate in virtually any practical size. A flush-
mounted deckplate is also available. Access steps and 
grab handles are required when a deckplate is ordered.
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Quarter Fenders

Peterbilt will install either painted or stainless steel quarter 
fenders as an option. They are equipped with a heavy 
rubber upper shield and sturdy adjustable mountings to 
perform for years at low cost. Options are available to 
suit every customer: low mounts, high mounts, painted, 
stainless steel and others.

Mud Flaps

Peterbilts are standard with rear mud flaps at the EOF; 
in addition, all traditional models have front mud flaps to 
minimize spray and dirt from the front tires. Peterbilt’s mud 
flaps are made of polyethylene, a material that withstands 
extremely low temperatures without becoming brittle. 
Several mounting styles including Swivel King, chrome 
plating, and even “none furnished,” are available as 
options from Peterbilt.

Battery Box/Tool Box 

The Peterbilt aluminum anticorrosion battery box is 
lightweight, strong, and functional, as well as trim and 
attractive. It is designed for long battery life and low-cost. 
The battery box is mounted close to the engine starter. 
This ensures that during starting, there is only minimal 
voltage drop due to battery cable length. In addition, the 
box is roomy enough inside for four batteries and provides 
full service access, even to the inner batteries. Outside, the 
cover is securely retained to prevent rattles. The battery 
box is equipped with two self-cleaning Grip Strut steps to 
provide secure and easy cab access.

A lockable battery box may be ordered as an option. Also, 
several mounting variations are available:

•	 Under cab/cab entry – left-hand side standard, right-
hand side optional.

•	 Back of cab with fuel tanks under the cab.

•	 Between rails – can double as battery box and 
deckplate.

•	 Inside cab for short wheel base trucks with fuel 
tanks under the cab (improves the life of batteries 
by isolating them from road shock and temperature 
extremes).

•	 Back of the sleeper (Models with 112-inch BBC).

In-cab battery box mounted under seat
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The Space Saver battery box is carefully designed to 
achieve light weight and easy access to the batteries. The 
box also acts as a support for two air reservoir tanks. Two 
over-center latches keep the box cover securely closed. 
If frame space is limited on a traditional model Peterbilt 
truck, the Space Saver style battery box is available back 
of the sleeper as an option.

An optional tool box is normally mounted under the cab 
on the right-hand side, it provides excellent cab access. 
It is fitted with a hinged locking device for security. The 
two self-cleaning Grip Strut steps, with their no-slip grid, 
make the tool box a multipurpose component that adds to 
the fine, finished appearance of the truck. Additional tool 
boxes may be specified at various locations back of the 
cab if they are desired.

Bumpers

With a set-forward front axle, Peterbilt offers a variety of 
aluminum and steel bumpers in a tapered, deep tapered or 
bobbed design. Peterbilt customers can choose aluminum 
bumpers with a natural, painted or polished finish, or steel 
bumpers with either a painted or chromed finish. 

A set-back front axle requires a swept-back design 
bumper. The aluminum swept-back bumper comes natural, 
painted or polished, while the steel bumper is painted. 

Swept-back style bumpers in either aluminum or steel are 
commonly specified on trucks equipped with front engine 
power takeoff (FEPTO). 


