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CHMC 2 — Scope \@\, araup

;A ANSI/CSA CHMC 2-2018 m . .
| @\. o CHMC 2 — Test Methods for Evaluating Material
A\ IMM/L//[IV in Compressed Hydrogen Applications
— Polymers
Test me_tlgo_ds .for evaluating material SCOQe
el This standard provides |uniform test methods| for
olymers S :
evaluating material compatibility with compressed

hydrogen application

intended to provide albasic comparison of materials
performance in applications utilizing compressed
hydrogen. This standard is not intended to replace
sound engineering judgment; additional testing
considerations may be necessary to fully qualify the
design of a component manufactured for use in
certain hydrogen applications.

This standard applies to polymer materials only.
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CHMC 2 - Content Development Plan \@\, Group

v STEP 1: Agree to high priority tests for polymer compatibility in hydrogen

v STEP 2: Develop high priority test methods for CHMC 2

» Assign sub-group with expertise to formulate method (may vary per application)
» |dentify existing standards for high priority tests

» Evaluate if existing are sufficient to reference

» Provide test method recommendation to full committee

d STEP 3: Insert test methods into document and complete supporting sections
» Review test methods by full committee

We have a , . . : : :
draft CHMC 2 » Determine additional material considerations and rating scale
document and » Develop other sections in the document (see CHMC 1 structure)
refining the » Prepare document for public review & ballot
content
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CHMC 2 — STEP 1: Agree to high priority tests &) &

—
| ANSIESAEENE 2.2018 Contents We have the polymer compatibility tests
\’ @\ gSA identified per industry and FMEA input
, Group |
0. Introduction —
1. Scope 5 Test Methods
Test methods for evaluating material 2. Reference Publications
;;‘;‘lll’:;f’;::? i‘}‘) Clompressed hydrogen 3. Definitions 5.1 Hydrogen Diffusion and Permeability
- Polymers _
4. General Requirements | 5.2 Physical Stability
5. Test Methods —= 5.3 Material Property Changes
6. Material Qualifications | « , Dynamic Wear
Annex . N
5.5 Material Contamination
5.6 Hydrogen Exposure, Cycling, and Aging

Complimentary to U.S. Department of Energy National Laboratories. Distribution Frohibited
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CHMC 2 — STEP 2: Develop high priority test met

A ANSI/CSA CHMC 2-2018 CHMC 2 Test Method
CSA = Describe test pur m et h O d S
sp Grﬂup 1.1 Apparatus
> b CHMC 2 Test Method: Physical Stability of Polymers in Hydrogen Environments
v Describe test equ | f
gl 1 Density or Specific Gravity Measurements of Polymers e Ve 0 p e 0 r
1.2 Test environm
Test Purpose
- Describe pressure  This test method gives the details of the procedure to evaluate the density changes of specimens of e a C h O I m e r
elastomeric or solid polymeric materials due to swelling or shrinking upon exposure to hydrogen
1.3 Specimen Prep ; Dimensional and density will be made prior to and after conditioning in the
: designated test in thi hyd 3 = '
- Describe test sar lesignated test gas (in this case hydrogen). C O m a t I b I I I t
1.1 Apparatus
1.4 Test Procedurt
Test equipment will
- . = Describe test steg LLL A devic CHMC 2 Test Method: Physical Stability of Polymers in Hydrogen Environments te St
Test methods f 1 m 1 i be e o
est methods for eva uatlng ateria 1.5 Reporting 1y beued et urpose
= ngm n - Describe test rest 1.1.2.1. Tmmq This test method gives the details of the procedure to evaluate the change in dimensions and mass of
compatibility in compressed hydrogen 1122 com specimens of lastomeric of rubbery materals due to swelling or shinking upon xposure 10 hydragen
1.1.2.3. Sink¢ i Di i and mass will be made prior to and after conditioning in the
= = shall designated test gas
app lications - Polvmers L2A ey g
1.1.2.5. Samg e " 2
1.1.2.6. Ana Test equipment wi CHMC 2 Test Method: Dynamic Wear of Polymers in Hydrogen Environm ents
the s L1l Ade 11 TestMehod
amil be us
1.1.3.  Sample const This test method covers laboratory procedures for determining the coefficient of friction, wear volumes,
Lem?in 112, An ar and wear rates for polymers and elastomers that have been subjected hydrogen environments. The method
1.14. A stain T e s covers two conditions of testing: a) in-situ testing in a high-pressure hydrogen environment and b) ex-situ
for the 1 millic testing of post-exposure specimens of pol ic and el i ials usng a ball-on-flat linear
1.13. Acut redprocating geometry similar to ASTM G133-95 (reapproved 2002).
1.2 Test environm mm (1
The following s 1.1.4. Asta 12 Apparatus
pressure and ter for th > Describe test equipment in-situ vs. ex-sim
12.1 The conditic 1.2 Test environ! 1.1.1 General description of liner reciprocating tribometer for wear and friction property testing
hydrogen ga The following Figure 1 A showsthe general schematic of alinear reciprocating tribometer. Thetribometer shown in Figure
conditioning pressure and t 1B is the final design of one-such device that can be used in-situ in a high-pressure hydrogen autoclave
[Component . Error! Reference source not found. shows the pin and sample geometry in greater detail. The system
| Component 1.2.1  The condi N 3 : A
Hydrogen hydh works by pressing a sted ball (See Error! Ref erence source not found.A, B) normallyinto an eastomeric
ydrog S - 2 5 3 x 5
CO +CO2 yerogen; sample that is h d on a linear stage. w. The loading on the ball is applied
Nitrogen through a series of dead wei ghts set on top ofthe ball carriage system which is free to movein the vertical
Oxygen Component direction while a computer controlled stepper motor drive provides the horizontal linear motion of the
THC Hydrogen sample stage up to 14 mm. Wear depth of the ball into the sample is measured in the vertical direction by
Water CO +C0O2 means of a linear position sensor mounted on the ball carriage The motor drive is coupled to the sample
Table 1. Compc | Nitrogen stage by means of a capaditive load cell which measures the horizontal force on the stage induced by the
Oxygen friction of the ball on the sample. . The linear reciprocating motion of the sample stage achieves neady
”‘l;;-[C— constant velocity over 95% of the travel in both directions.
ater
Table 1. Com

HIGH PRESSURE HYDROGEN

122 Pressure o
psi) during
1.2.3  Temperatt
the end of

1.3 Specimen Pr

The following
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Figure 1. A} Schematic of the in situ tribometer to measure friction and wear in  high pressure hydrogen

A environment.
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—mmmmmmmmmm

Committee Meeting
(4% Wednesday of Month)

STEP 2: Test Methods
- Working Group Effort

Prepare support sections
- Chair / CSA Effort

STEP 3: Merge Content
- Full committee review

CHMC 2 CSA DOC PREP

- internal quality review (2 wks)
- editorial team review (2 wks)

PUBLIC REVIEW
EDITING per comments
BALLOT

BALLOT DISPOSITION

' We are on-track for
document ballot by

the end of the year

4
¢

\ 4

X

If interested in participating or further information, please contact: Mike Veenstra mveenstr@ford.com




