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MECHANICAL AND QUALITY REQUIREMENTS FOR DIE DRAWN
SUSPENSION U-BOLTS
GM511M

1 SCOPE. This standard covers the mechanical, material
and quality requirements for 2 grades of die drawn carbon and
alloy steel suspension type U-Bolts in nominal thread diame-
ters of M10 thru M24.

1.1 The term U-Bolt as referred to herein applies to a cylin-
drical rod, threaded on both ends and formed as round bend or
square bend U-Bolts.

1.2 DESIGNATION.
grades: A and B.

NOTE: For GM specification purposes (on engineering draw-
ings, purchase orders, etc.) all property class designations are
used in combination with a single basic specification number
as follows:

GMS511M, Grade A.

GMS511M, Grade B.

2 REFERENCED STANDARDS.

Property classes are designated by 2

GMS00M
GM1000M

GM6102M
ASTM E18

ASTM F1624
SAE J417

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, "Reslnctzd
and Reportable Chemicals."

3.2 GENERAL.

3.2.1 The tensile strength will take precedence to hardness. In
unusual cases where the specified hardness and tensile strength
cannot be met simultaneously, a revised hardness range shall
be established by agreement between the supplier and pur-
chaser.

3.2.2 The U-Bolt must be free of burrs which may be detri-
mental to satisfactory assembly, safe handling or function.

3.2.3 The U-Bolt must be free of tool marks which could
result in stress risers that would adversely effect the function
and/or performance of the U-Bolt.

3.3 MATERIAL AND PROCESSES.
3.3.1 Steel Characteristics. U-Bolts shall be made of medium
carbon or medium carbon alloy steel as shown in Table 1.

TABLE 1 - CHEMICAL COMPOSITION
REQUIREMENTS

3.3.2 Threading Process. Threads shall be roll formed unless

" otherwise specified on the product drawing,

3.3.3 Cleaning. Concentrated mineral acid cleaners, such as
HC1, shall not be used during the manufacturing or plating/
coating of the U-Bolt.

3.3.4 Stress Relief. Stress relief of formed U-Bolts is not
normally required. Stress relief may be specified as follows:

GMS11M (Grade A) stress relieved
GMS511M (Grade B) stress relieved

3.3.5 Hydrogen Embrittlement Relief. All plated U-Bolts
shall be baked after plating for hydrogen embrittlement relief,
The parts shall be baked within 1 h of electroplating to a tem-
perature of 150 + or — 5°C for 8 h minimum at heat. ASTM
F1624 shall be used to demonstrate effectiveness of the de-
embrittlement process for initial qualification only.

3.4 MECHANICAL PROPERTIES.

3.4.1 The U-Bolts shall meet the mechanical properties
shown in Table 2.

TABLE 2 - MECHANICAL PROPERTIES - METRIC

U-BOLTS
Grade Tensile Strength, Hardness,
Min Reference
A 900 MPa 25-32 HRc
B 1040 MPa 30-36 HRc

3.4.2 Mechanical properties shall be determined by testing
the U-Bolt over a test saddle. Minimum tensile strength of the
U-Bolt when pulled over the test saddle shall be twice the
specified tensile strength less 15%.

3.4.3 Should the part configuration or equipment limitations
deem it necessary, the threaded portion of the U-Bolt leg may
be tensile tested as a stud using the standard wedge tensile test.

3.4.4 Surface hardness shall not exceed base metal hardness
by more than 2 points, HRC equivalent.

3.4.5 Surface Discontinuities. U-Bolts shall not have surface
discontinuities exceeding the limits specified in GM6102M.
Surface discontinuities for sizes and lengths not covered in the
scope of GM6102M shall be within limits specified by fastener
engineering.

4 METHODS OF TEST.

4.1 PRODUCT (BASE METAL) HARDNESS. The hard-
ness shall be determined at mid radius of a transverse section
through the threaded portion taken at a distance of 1 diameter
from the end of the product. The reported hardness shall be the
average of 4 hardness readings located @ 90° to one another.
The preparation of test specimens and the performance of
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Property Class Material Steel Grade SAE
Grade A Medium Carbon or 1050 or 1541
Medium Carbon through 1552
Alloy Steel
Grade B Medium Carbon | 1541 through 1552
Alloy Steel
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hardness tests shall be in conformity with the requirements of
SAE J417 or ASTM E18.

4.2 SURFACE HARDNESS. Surface hardness of the
unthreaded shank shall be conducted according to ASTM E18.
Surface hardness may be performed as an alternate to core
hardness tests.

4.3 SADDLE TENSILE TEST. The U-Bolt shall be fitted
with a saddle block which fits snugly between the legs of the
U-Bolt and has sufficient mass to support the loads required to
test the particular U-Bolt. See Figure 1. The minimum tensile
strength of the U-Bolt shall be twice the specified tensile
strength less 15%.

4.4 SINGLE LEG TENSILE TEST. The threaded portion of
the U-Bolt leg may be tensile tested as a stud using the stan-
dard wedge tensile test described in GMS00M.

5 MARKING. Manufacturers identification must appear
on the end of one or both of the U-Bolt legs. Omission of
manufacturers identification requires Fastener Engineering
approval.

6 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

6.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

7 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

8 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by materials engi-
neering as meeting the requirements of this specification.
Sources are available through the on-line MATSPC System.

9 GENERAL INFORMATION. This standard was first
issued in January, 1997, and approved by the Metal TDG.
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FIGURE 1 - SADLE TENSILE TEST
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