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1. Scope—This SAE Recommended Practice covers recommended practices for design and evaluation of hose
clamped joints primarily in automotive applications. It is intended to: (a) evaluate current joint designs, (b)
compare existing designs, (c) aid in the development of new designs, (d) give objective results once weights
are set, (e) rate the overall design and individual sections of design, and (f) encourage future research by
industry and the OEM's.

Documents

Document Sharing Hub

Full document details: SAE J1697_201307


http://avadocuments2026.com/doc/sae-j1697-201307
http://avadocuments2026.com/doc/sae-j1697-201307

SAE J1697 Stabilized JUL2013 Page 2 of 16

2. References

2.1 Related Publications—The following publications are provided for information purposes only and are not a
required part of this document.

2.1.1 SAE PuBLIcATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J1508—Hose Clamp Specifications
SAE J1610—Test Method for Evaluating the Sealing Capability of Hose Connection with a PVT Test Facility

3. Abstract—Design of hose-clamped coolant joints is not an exact science, therefore precise formulas and
methods cannot accurately predict performance. However, theoretical and philosophical constructs based on
empirical data and industry experience can be used to develop standard practices for evaluating automotive
hose-clamped coolant joints. This document allows individual users to define key parameters that are
important to their products and educate the industry about hose clamped coolant joints.

Five major components of designing a robust hose-clamped joint are: (a) sealability, (b) hose assembly,
(c) hose blow-off, (d) assembly of clamps over hoseffitting, and (e) serviceability of the clamp. Depending on
the function of the joint and the priority of the design, one category may be more important than another. In
automotive coolant joint designs, sealability and hose assembly are the main concerns. Since most of the
coolant joints are "low" pressure, hose blow-off ranks third. To satisfy the end customer, coolant joints must not
leak. In addition the hose must be able to be assembled. In other words, the effort to push the hose fully on
the joint must not be higher than is consistently manageable by the assembly operator. Therefore both
sealability and hose assembly conditions must be met. Until recently it was thought that either one or the
other of the criteria could be met while sacrificing the other.

Assembly and serviceability are also legitimate concerns when variation and proliferation exist. Variation in the
clamp assembly as well as the type of clamp is inversely related to the robustness of the joint. As the variation
of the assembly decreases, the potential for the joint to seal increases. Serviceability is important because the
clamping mechanism must be accessible to the general public or easily substituted with other standard
products.

4. Methodology—A weighting system is used to rank choices in the design process. The weights are arbitrarily
set by the user to target key system requirements for that particular user. The process works best with a
computer program but is not required to use the procedure. The design choices are ranked from 1 to 5 where
1 is the worst choice and 5 is the best choice for that particular section. In the event that a given design does
not match any of the listed choices, the most applicable match should be chosen.

Poor Design—20% (1/5)
Average to Poor Design—40%
Average Design—60%
Average to Good Design—80%
Good Design—100%

O Q0T o
AP ON =

NOTE—It must be noted that some sections may indicate excellent designs but due to the interactions and
dependencies, the total joint will suffer. In the following example it is suggested that the designer
has only two concerns: sealability and hose assembly. A 40% weight is assigned to sealability and
a 60% weight is assigned to hose assembly. Therefore hose assembly is the most important joint
design criterion.

For the sealability part of this example, only interference and residual load are considered important with

weights of 30% and 70%, respectively. Therefore with the weights chosen it is understood that residual load
is felt to contribute the most towards sealing a coolant joint.
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For the hose assembly part of this example, only interference to the fitting and wall thickness are considered
important with 60% and 40% weights, respectively. Therefore it is similarly understood that interference to
the fitting plays the largest part in hose assembly.

In the first design iteration sealability of the joint is rated at 54% while hose assembly is rated at 56%. In the
second design it is shown that both sealability and hose assembly ratings have been increased to 68% and
72%, respectively.
The conclusion is that the second design is better in preventing leaks and is easier to assemble than the prior
design. However, keep in mind that most coolant joints are more complex than in the following
example.

41 Example
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4 Sealability
3 Interference
1 Line to Line
2 0 < 2.5% Interference
3 2.5 < 5.0 Interference
4 5 - 10% Interference
5 > 10 % Interference
Design 1 selection: 2
Design 2 selection: 2
7 System Pressure (PS))
1 > 80 PSI
2 51 - 80 PSI
3 31-50PSI
4 16 - 30 PSI
5 0-15PSI
Design 1 selection: 3
Design 2 selection: 4
.6 Hose Assembly
.6 Interference to Fitting
1 > 10% Interference
2 5 - 10 % Interference
3 2.5 < 5% Interference
4 0 < 2.5% Interference
5 Line to Line
Design 1 selection: 4
Design 2 selection: 4
4 Wall Thickness
1 6.0 mm
2 5.3 mm
3 4.8 mm
4 4.3 mm
5 3.8 mm
Design 1 selection: 1
Design 2 selection: 3

I
Rating for Sealability = .4x.3x2 + .4x.7x3 = 1.08/2.0 = 54%
Rating for Hose Assembly = .6x.6x4 + .6x.4x1 = 1.68/3.0 = 56%
Total Joint Rating = 1.08 + 1.68 = 2.76/5.0 = 55.2%

Calculations Design 2
Rating for Sealability =68%
Rating for Hose Assembly = 72%

FIGURE 1A—EXAMPLE OF SEALABILITY AND HOSE ASSEMBLY
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A LAB

.30 - Interference

.20 - Pressure

a7 - Surface Finish

.16 - Roundness

.07 - Sealing Length

.06 - Temperature

.02 - Adhesion

.02 - Bead Geometry and Diameter
25 HOSE ASSEMBLY

.26 - Bead Diameter

.20 - Interference to Fitting

.10 - Hose Durometer

.08 - Wall Thickness

.08 - Angle of Installation

.08 - Reach to Install

.06 - Lead End Diameter of Fitting

.05 - Ramp Angle

.05 - Column Strength of Hose

.04 - Lubrication
20 HOSE BLOW-OFF

.30 - Pressure

.20 - Interference Fit

.15 - Bead Diameter

.15 - Bead Design

12 - Clamp Type

.08 - Type of Assembly Lubrication
10 ASSEMBLY OF CLAMPS OVER HOSE/FITTING

.30 - Number of Different Assembly Tools

.30 - Operator Sensitivity

.20 - Calibration of Tools

.15 - Rpm of Air Tools

.05 - Stray Assembly Lubricant (Slip Agents)
05 SERVICEABILITY OF CLAMP

40 - Tool Availability

.20 - Clamp Reuse

.20 - Clamp Availability

.15 - Adjustability

.05 - Corrosion

FIGURE 1B—EXAMPLE OF SEALABILITY AND HOSE ASSEMBLY (CONTINUED)
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