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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPRING HOSE CLAMP
GM6298M

1 SCOPE. This specification covers the materials and
performance requirements for spring band hose clamps. Such
hose clamps must function with hose/nipple connections of a
variety of dimensional ranges and must have a fuli open diam-
eter which is large enough to install the hose clamp over a
bead when the hose clamp is already assembled. In order to
distinguish between different hose clamp working ranges, the
particular clamp size will be designated by its nominal diame-
ter (Dn).

2 REFERENCED STANDARDS.

GM1000M
GM6232M

GM7111M
ASTM E18

ASTM E140
SAE 6150

3 REQUIREMENTS.

3.1 RESTRICTED MATERIALS (GM1000M).

All materials supplied to this specification must comply with
the requirements listed in GM1000M, ‘'Restricted and
Reportable Chemicals."

3.2 MATERIAL. The hose clamps shall be produced from
cold rolled, Cr V alloy steel, UNS G61500 (SAE 6150 or SAE
6150 modified*) or UNS G10740/G10750 plain carbon steel
to meet the performance requirements of this specification,
Grain flow of the metal must be in the longitudinal direction of
the part (see Figure 1).

*C: 0.50-0.55; Mn: 0.8-1.1; V: 0.1-0.2

¥ DIRECTION OF GRAIN FLOW
AROUND THE CLAMP
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FIGURE 1 - CLAMP SHAPE AND X - Y DIRECTIONS
OF HOSE CLAMPS

3.3 MATERIAL HARDNESS. The clamps shall be austem-
pered to an equivalent hardness of 51 = 3 HRC. Hardness shall
be taken on the ID of the part or on the tang the side opposite
the stamped number after satisfactory surface preparation
using a Rockwell C hardness tester where thickness allows.
For thinner material utilize Rockwell 45/N. Conversion of the
hardness measurements to HRC scale shall be done in accor-
dance with ASTM E140. All hardness measurements shall be

performed in accordance with the appropriate ASTM Test
Methods (ASTM E18).

3.4 PROTECTIVE COATINGS AND COLORS.

Hose clamps must be coated to prevent corrosion in shipment
and when installed on the vehicle. The coating shall meet the
requirements of GM7111M, except the surface of the parts
shall be mechanically prepared, such as shot peening or dry
honing, prior to coating. The zinc phosphate pretreatment is
optional. Hose clamps of nominal size (Dn) 2 35 mm shall be
dipped in a suitable wax after the GM7111M finish so as to
reduce friction with the hose. Hose clamps shall be provided in
colors as indicated on the part drawings.

3.5 DIMENSIONS, CLOSED AND FULL OPEN
DIAMETER. The hose clamps must meet the dimensional
requirements as shown on the part drawings. The closed diam-
eter (D1) is to be measured in the X-direction (see Figure 1)
by using a caliper gage. However, the full open diameter (D2)
is to be measured on a step gage or gage pins with 0.1 mm
increments.

NOTE: Full open position occurs at an appropriate force when
the stop just contacts the opposite tang, Excessive force can
distort the clamp and cause variation in clamp load and dimen-
sions.

3.5.1 Dimensional Measurement. Prior to measuring, the
hose clamps must be opened to their full open diameter once.
It is important that clamps are deflected evenly. This can be
achieved only by using an appropriate tool that does not
deform or damage parts during use.

3.6 CLAMPING FORCE.

3.6.1 Hose clamps shall meet minimum clamping forces as
shown on part drawings. In addition, a statistical sampling
from each lot shall show a CPL (Lower Process Performance
Index) greater than 1.33 on a 50 piece sample. The CPL is cal-
culated by the following formula:

Where:

X = average of 50 samples
LSL = Lower Specification Limit
o = standard deviation

6298-X01(9/96)

3.6.2 Clamping Force Measurement. The clamping force of
the hose clamp must be measured on a 3 -segment load cell.
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For submission of test data, a 3-segment tester that has been
shown to correlate with the Master Tester at General Motors
must be used. (Contact (810) 575-1208 for information con-
cerning this tester). The load cell must be calibrated twice
yearly. Clamps must be fully opened once (see 3.5.1) before
being tested for clamping force.

3 SEGMENT
LOAD CELL
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FIGURE 2 - ORIENTATION OF A HOSE CLAMP ON
A 3 SEGMENT LOAD CELL

3.6.2.1 The clamping force must be measured at a diameter
which corresponds to the nominal hose clamp size.

3.6.2.2 The clamping force is the average of the 3 measured
forces.

3.6.2.3 For repeatability of test, place the hose clamp on the
load cell fixture by indexing the small arc between the tangs
always at the same location (Segment 1) with respect to the
load cell segments as shown in Figure 2.

NOTE: Load cells with additional segments may be used for
clamp development purposes.

3.7 ROUNDNESS. When testing for roundness there shall
be no gap between the hose clamp and the plug gage greater
than the following:

0.12 mm for nominal sizes < 29 mm
0.15 mm for nominal sizes 29 - 50 mm
0.20 mm for nominal sizes > 50 mm

3.7.1 Roundness Test. For testing the roundness of a hose
clamp, the clamp shall be assembled on a plug gage with a
ground surface. Any gap between the hose clamp and the plug
gage shall be measured with a feeler gage with a 3 mm band
width.

3.7.2 Depending on the nominal hose clamp size, the diame-
ter (Dp) of the gage shall be as shown in Table 1.

TABLE 1 - PLUG GAGE DIAMETERS FOR

ROUNDNESS TESTS
Nominal Hose Clamp Size Plug Gage dia Dp, mm

Dn, mm

<16 Dp=Dn - 0.2
16 - 18 Dp=Dn-0.3
19-24 Dp=Dn-04
25-35 Dp=Dn-0.5

> 35 Dp=Dn- 0.6

3.8 STRESS CORROSION CRACKING. Clamps shall not
exhibit cracking or breakage after 1000 h of sodium chloride
immersion testing.

3.8.1 Sodium Chloride Immersion Test. Clamps shall be
tested in accordance with GM6232M except as noted.

3.8.1.1 Coated clamps shall be assembled on plastic or corro-
sion resistant mandrels of a diameter 0.2 - 0.3 mm smaller than
the full open diameter of the particular hose clamp size. The
sodium chloride solution shall be refreshed or replaced period-
ically to maintain consistent activity.

3.8.1.2 Check the hose clamps by opening to their full open
diameter once per day in the first week and once per week dur-
ing the test after the first week. Visually check the clamps once
per day for cracking or fractures.

3.8.1.3 The test duration shall be 1000 h exposure, or until
the part crack or fractures, whichever occurs first. After 1000
h of exposure, rinse the specimens with water and brush
lightly to remove the corrosion products or salt deposits.
Examine samples at low power magnification (10 to 30X) for
incipient cracks. Failure of any clamp to meet the 1000 h
exposure without a fracture or evidence of incipient cracking is
grounds for rejection.

3.9 HYDROGEN ASSISTED CRACKING PROCESS
CONTROL TEST. The following test should be conducted
regularly (each lot at a minimum) on hardened and uncoated
hose clamps as a process control test.

3.9.1 The clamps are to be installed on a plastic mandrel and
immersed in a 0.9% HC1 solution for 8 minutes. The diameter
of the plastic mandre! must be 0.2 - 0.3 mm smaller than the
minimurn full open diameter of the clamp size.

3.9.2 The clamps must withstand this test for 8 minutes with-
out cracking or breakage.

3.10 COLD CYCLE TEST. The clamps must be able to
withstand 5 cycles of opening from the closed condition to the
full open condition while at -40° C.

3.10.1 Condition a minimum of 5 clamps at -40°C for 4 h.
Immediately after removal from the conditioning chamber,
cycle the clamps from the closed position to the full open posi-
tion 5 times within 30 seconds.
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