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Coating
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Part Data:
Equipment Used:

TEST CONDUCTED:

Ship-2-Shore

John Bower

109 — 7337 North Fraser Way
Burnaby, BC V5J 0G7

Ship-2-Shore

12 August 2019

16 August 2019 to 28 September 2019

Coated and uncoated (control) specimens of the steel plates.
Q-Fog Cyclic Corrosion Tester CCT-1100, Powertech asset 30853
Mettler Toledo pH meter F20, Powertech asset 34062

VWR Hydrometer, Powertech asset 33700

Salt spray testing was conducted using the Q-Fog CCT in accordance with the following

standard:

e ASTM standard B117-18, “Standard Practice for Operating Salt Spray (Fog)

Apparatus”

SAMPLE DESCRIPTION & PREPARATION:

The client provided a specimen consisting of the substrate and coating listed in the

table, below.

Sample ID

Substrate Coating

PLID HD

Steel plate Ship-2-Shore PLID HD

The specimen substrate material and coating were supplied by the client and substrates
were not cleaned prior to coating. The coating was applied to the substrate sample by
brush by Ship-2-Shore representatives, Zoran Culin and Erik Bergvinson, who then
witnessed the samples’ placement inside the Q-fog chamber before commencing the salt

fog test.
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TEST SOLUTION PREPARATION:

The test solution was prepared using 5 + 1 parts by mass of sodium chloride (NaCl) and
95 parts of water. Impurity content in the sodium chloride was confirmed to be below the
limits given in ASTM B117, Section 8. Adjustment to solution pH was made using analytical
grade sodium hydroxide and/or analytical grade hydrochloric acid.

TEST PROCEDURE:

The test specimen was loaded into the test chamber in the orientations shown in Figure
1. The specimen was supported on inert racks in the salt spray chamber; the flat panel
specimens were oriented at an angle of 20° £ 5° inclined from vertical.

The test parameters are shown below, in Table 1.

Table 1: Test parameters

Parameter Value

Duration 1000 hours

Start Date 16 August 2019

End Date 28 September 2019

Chamber Temperature 35°C+2°C

Collected Solution pH pH 6.5 to 7.2 (at 23°C + 3°C)

Collected Solution Concentration | 5+ 1 part by mass NaCl to 95 £ 1 part
distilled water

Chamber temperature, collected solution specific gravity, collection rate, and collected
solution pH were measured every 24 hours, or up to a maximum of 96 hours when the
time period spanned a weekend or holiday.

The condition of specimen was documented by photograph at the following approximate
intervals: 100, 336, 500, and 1000 hours.
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Figure 1: Inside the Q-fog chamber before starting the test
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TEST DATA:

See Appendix A for the test record.

All parameters except for collected solution pH were within the standard specification
for the duration of the test. Collected solution pH remained near-neutral, but particular
daily measurements were marginally below the specified pH range (minimum values of
6.0-6.3 versus 6.5-7.2). As per ASTM B117, reservoir pH adjustments were made to
compensate when the collected solution pH was found to be out of specified range.

TEST RESULTS:

Test results relate only to the items tested. No acceptance criteria were provided by the
client. Photographs of the specimens before, during, and after testing are provided below
in Figures 2 through 18.

No evidence of corrosion was observed on PLID HD with the exception of isolated
locations of corrosion product bleeding from the edges of the plate (Figure 2). After 1000
hours of exposure, the coating at one test location was removed and the substrate was
examined. No evidence of corrosion was observed on the substrate on the substrate of
the PLID HD specimen (Figure 3).
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100 hours 336 hours

500 hours 1000 ihours

Figure 2: PLID HD plate specimen, after exposure to salt spray testing for 100, 336,
500, and 1000 hours.

This report shall not be reproduced, except in full, without the written approval of Powertech Labs, Inc. Page 5 of 12
TR02785.01-03R0



Powertech

MATERIALS SOLUTIONS

TEST REPORT

Powertech Labs Inc.

12388 88" Ave., @ (604) 590-7500
Surrey, B.C., (888) 590-6501
Canada V3W 7R7 2 www.powertechlabs.com

Salt Spray (Fog) Testing to ASTM B117-18

Figure 3: No evidé‘hce of corrosion observed on substrate under coating of PLID HD

specimen.

o

Prepared and Tested By:

Reviewed By:

L)

Shima Karimi
EIT, Materials Solutions

Kristen Porter, P.Eng.

Materials Engineer, Materials Solutions
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APPENDIX A.
SALT FOG (SPRAY) TEST RECORD
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Powertech Test Standard: [J1S0 9227:2017
AMTPOS5 Salt Fog Test Record 6 ASTM B117-16
DOC. ID: AMFTD3-R3
dent/Pli: SWip-2-Shor  PL- 12735 Equipment: (- foq  CCT 100
Duration: | OO0 h‘S Asset #: 30853
Start Date/Time: flyg \§ / [2:30 PM Cal. Due Date:
End Date/Time: Sep 927,28
Pre; & Post-test Checks: Start of Test Checks:
a{ample condition and placement photodocumented? Atomizing air check: 145 ( “&’Pressure, kPa (psi)
O Acceptance criteria confirmed? pJo 25 °c_ Temperature, °C
re-/post-test cleaning requirements confirmed/completed? 0 Pass 0 Fail
Pre-test collection rate test complete (req. for 1SO 9227)? oN/A
Eapsed Collection | Chamber
S:Iutk:n Date Time Ti‘:.'m(‘:g) (sipec::; pH c‘;)l:e(cn:t;i Mass ?ed‘l Test Time Rate Temp |Initial
ype p rav (] (E’ r) ‘hl’l (mL[hr) (°c)
@ Yed]
Pl Pug 9 | 3:00 | 249 -038 |63 1F W he | \VSH5| 35 |gy
“R) |93, 2009 3:05 [ 248 [1-03F [636] 136 U ohis [).6 35 | oK
Res [Pug 16,200 12:30 | 23-3 | 1-030 | 663| ~ > | SK
/R | va 9,208 2:30 [26.00 ] 1-032*P655] 1pa 7é55:i N EES
S/ | Mg 00 2:30 [23.9 | (.032 #F6 51| %0 76°%%P 1.052] 35 | 5¢
R B 3:00 |26.F | 1-029%P5.9F < S
Or |hgao200| 345 |24.6 | 110339645 42 cS870 35 | sk
O L [mgwon[3-us | 244 [ 10 3377%6-(6] 28 55370 35 [SK
o 350 |5¢.5 [1-020".0/] «—] 1>
SR | Ag2,01 3:00 | 243 [1-032 |6-60] 27 S589% [v.174 | 35
O | [Avgui 300 | 240 |1-032 [6.50] 39 5529 3 [1. 695 | 35
R | Pog 22, 3:00 | 24,6 |\-0347[6us| 33 55913 1.583
O [tqaz,000] 3:00 | 252 [11034 ™ 6.4g] 24 65 9% [ \- 00
Res 3:30 | 22-F[1.029 |g.54
738 0759
IR | Avg23 | Voo [250]1-034 Te.e] 32 75929 [ 1. 4s4] 35 [SK
O L | Pvg 23] Ligo | 24 6[1-038 T4\ 2] 5939[0.954] 35 [sK
l Notes:
1 Solution Type: P = Prepared, R = Reservoir, C = Collected

2 Column typically contains SG values not corrected for hydrometer offset. If SG value is outside the accepted range of 1.027 - 1.033, also report the corrected
value using the ion ¢ ion: SG, {SG )

I 3 Report the mass/hour value for the collected solution volume. If within the range of 1.02-2.06 g/hr, the collected volume measurement is confirmed.

Date Issued: 2018-08-24
Document Owner: K.Porter pg__of
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PowerTeC h Test Standard: 1150 9227:2012
AMTPOS Salt Fog Test Record [0 ASTM B117-16
DOC. ID; AMFTO03-R3
~ient/PL#: Equipment:
Duration: Asset #:
Start Date/Time: Cal. Due Date:
End Date/Time:
3 I} i h
s:lyupﬂec:n b Thou rﬂ:ll‘:z) ::::;::’ et cv‘lf'f(ﬁi}’ Mas(;/chfrk’ T:;p‘?"“: m'l‘:::on CTZ':\:" Initial
k u thr) | (mishe) | (o)
Res: |fug 23 | 1:30 | 257 | 10329643 ¢ >
SR | hoq26 [17.50% 233 1.03%]6.64] n3 5600] 1-662] 25 |[SK
L |hvg 6 1850 131 65| 73 Se010f 1ep22] 35 [3K
Res. | Avq 26 24. | &35
OR | Avg23]2:10 753 |1.¢30 624315 56035 1-5 [ 35 [s«
)L | hogoz] 2:0 [24.9]1-030 [6-33] 21 56035034 [ 35 [SX
Res | Avg 2H 2:20 ] 24.8 [1.02F [6-95] &— —
OR_| A 23] 200 [23-23] V034 |64 33 56 059158 | 35 [s¢
O L | fugod| 2:00] 23-5 | l-034]|6-44 23 56059] 0.953] 35 | 5«
Reg | Bog 28] 2:30( 23.6] 1.027F] 777 [ &— — >
©g| Avg29] 2:13][262]1.031 |65] 39 [ 0Bz [56033 35 p
OL A 2: 312472037634 29 [ 005 [56033 35 .
Reo [ Doa 99| 2:35| 555 | L0207 7.60 >
L QW}z%fo 250124 | o3l 48] 2¢ Seloblloy | 33 ¥
R IMwadoly swlowve | jo30]i 0] 29 Ceolpl 1.XY ] 35 |2
RES | pusyyo | 2750 | 2udk] 1.02Z|200] 4—f——F—F+ | >
L |Sepo3|2:% V- g
R [%p 03] 2:50 [281 [1.032]687[130.5 56202]1-35 | 35 [sk
LIReS 14 03] 2.5 [28 % [1-03Z[6-12[108.5 | 5%-22 |56202] 1.03 |35 |S€
ReS|2ep oz | a2 50[25 B[ 1 030]8:3¢] ¢ >
L | Sep o4] 2:50 [23.4] 1022 [6.97] 26 £6226 | V.08 | 32 | <t
R [Sep 041250 [ 33 10%2]678[125 5emb] 197 35 3¢
Res 1569 04]2:9% [ 76.6] 1-020][3.3] e—F—A 56028 | 35 | 5K
Notes:
1 Solution Type: P = Prepared, R = Reservoir, C = Collected
7 Column typically contains SG values not corrected for hydrometer offset, If SG value is outside the accepted range of 1.027 - 1.033, also report the corrected
value using the notation G, (SG, )
l 3 Report the mass/hour value for the collected solution volume. If within the range of 1.02-2.06 g/r, the collected volume measurement is confirmed.

Date Issued: 2018-08-24
Document Owner: K.Porter

Pg __of
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POWG rtech Test Standard: 0 1S0 9227:2012
AMTPOS5 Salt Fog Test Record O ASTM B117-16
DOC. ID: AMFT03-R3
Jdent/PL#: Equipment:
Duration: Asset #:
Start Date/Time: Cal. Due Date:
End Date/Time:
soluti 3 | Elapsed |Collection| Chamber
v e R = P R e e A
R | 4epos | 3:0 265 [1-63™6-44] 39 6250 35 | <K
L | $epoS | 3:g0 |26:-6[1032"°]6.63] 95 56250 35 [ sk
s | Sep 05 % o0 V.0P8.08 | e —F—F— PR
R 1 Spo6 | 315221 | 1-63\ [649] 7% 56273 [0 F]| 35 | 3K
L 5(,9 do| 315122 ) | 1-031 |648] 24 56213 [.o43]| 35 | SK
Res | Sep ob| 3:15 1 2601628 [799] « >
R [Sepoaf2:-10]278 [1.030]65 127 5] - 56343 [ 1821 [ 35 [5K
L [ S| 2 0[273]1.03 [675]75 - 56243 (.07l | 35 |SK
bes | Sep 09] 2: 16]25.6 | 1:022 | 777
R |Se¢ 1o]2-42 | 252 | 232 | bYS| 2843 Sb3ek [ 122 | 35 | RN
L | Sepro]|Z:u% | 251 | |o3Z)b48| 28 S636R | 112, | 35 | RY
Rés | <oy 02248 | 26.4 | |.028 |hgs| «—1~ > | Py
R [ $p ]2 06]22.1 |1032 [652]32 56337] V64| 25 | <K
L [Sep v]p:06]9).6 [1-032[669] )9 56333 1-00 [ 35 [sK
€5 Sep v ]R:0b]|ou-0]1-029]7.58] &—— | K
R | % 13[2:40 2541033 [668] o4 coulF1.542] 35 [3K
L | Sep 1224012391033 [g.64 35 56 41F]1.166 [ 25 |sK
RES| %ep 13] 2:40] 260 1-030 [g42] < [
Notes:
l 1 Solution Type: P = Prepared, R = Reservolr, C = Collected
* Column typically contains SG values not corrected for hydrometer offset. if SG value is outside the accepted range of 1,027 - 1,033, also report the corrected
- value using the notation convention: SG,, . e (56 crrectad)
I 3 Report the mass/hour value for the collected solution volume. If within the range of 1.02-2.06 g/hr, the collected volume measurement is confirmed,
Date Issued: 2018-08-24
Document Owner: K.Porter Pg__of _
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POWG rtec n Test Standard: 150 9227:2012
AMTPOS Salt Fog Test Record 0 ASTM B117-16
DOC. ID: AMFT03-R3
aent/PL#: Equipment:
Duration: Asset #:
Start Date/Time: Cal. Due Date:
End Date/Time:
Solution ] olution | Spedific oot ase 3 | Elapsed |Collection | Chamber ]
Type' Date Tins Tsemp“('C) G':avitv2 o 3:: (cn:L; " (z/?':fck Tes(thl:;me (;;'L:n T;';‘)P e
R J%p 1€ [ wus]26.8 [1.032]6.60] 1275 56431 | 1964 | 25 [s¢
L “ v« | 2#.2]1.02\ |7.62] 97 cougH \-336| 35 |S¢
RES ” W |24\ | 1-030 |B-36| &— >
R [Sep 7 12:26 1733 [1-030 |050]| Hb 5653|1769 25 |SK
L v 2:25 1243 | 110%0 |654| 30 50 5] |- 154 35 |SK
RES| # | 2.15]265]\.02% [325] < =
K | Sep 1812220 | 23-0[1-031 [6.94] 37 56534 [ .16 | 35 |s¢
L [ oep 8] 220 | 267 1-031]6-82] 25 56534 [1-19 | 35 | Sk
Bes] ., T2 2521029795 « | ——1%5A |[«—T— [3¢
R | Sep 9] 2245]25.3 [1:0%3 [6)[ 53 5666} [1-96 | 35 | <S¢
L [ S p| 285 |29 F]1032 [o.43] 31 5656) | 115 | 35 | ¢
REY e p o[ ZH5 T V7] s N —S— —
R |Sep20] (:t0]227[1033][6-69] 4z 56533| 204 | 35 [5K
L | Sep20] [:t0]22-5] 1-623[67\] 25 56533| [-132] 35 |Sk
RES| Sep 20| L*1o]74-1 |1-020 [1.82 —> | gk
K 1%p 25145 | 267 1-032’%_057;!‘*53 s6Cs5] 2.9 | 35 [5¢
L [Sep 23|V 45]959 [1-03076] 33 56655 |15 | 35 [5k
RES [Sep 93[T GST24.4]1.030(359] &
K TSep su[vnu] 2401033 66| 355 566]7] 1-61 | 35 | 5K
L[S0 24{1-44] 92.4] L-033]6-51] 25 6671 |- t&] 35 [5k
RSS2\ 4y 7491 -030[8-30] & F——+F— > [k
Notes:
1 Solution Type: P = Prepared, R = Reservoir, C = Collected
Column typically contains SG values not corrected for hydrometer offset. If SG value is outside the accepted range of 1,027 - 1.033, also report the corrected
u:‘::: T:eg :nais/hour value for the ::et(eu solution v;vlume‘ If within the range of 1.02-2.06 g/hr, the collected volume measurement is confirmed.
Date Issued: 2018-08-24
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Powertech Test Standard: 0 1SO 9227:2012
AMTPO5 Salt Fog Test Record [J ASTM B117-16
DOC. ID: AMFT03-R3

aent/PL#: Equipment:
Duration: Asset #:
Start Date/Time: Cal. Due Date:

End Date/Time:

3 El d | Collecti hamb
Solution . Solution | Specific Collected | Mass Checic apse ollection | Chamber ’

1 Date Time Temp Q)| Gravi tyz pH Vol (mL) (2/hr) Test Time Rate Temp |Initial
Type P ravi r (hr) mi/hr) Q)

R[5 Sep [ 1005 [226 | 1030 |6:02] 37 | \6B["M56699]1-69 | 35 |K
L 15 ¢¢p | 10105 |22.5 1-0%0 [©-09] 24 |-6914 56699] 1-09] | 25 |¢
ES| 25 Y| Ww-05]25.4] 1032|791 & s| 25 | K

R 26sep 12245 252 | (021 ]6.28] 4a VMM 22|19 35 | #q
L | 2esep |(2:45 |25.( | 1.030]b27] 32 |- 175 sbaze | 119 25 | Ly
Res | 26cep 1245 | 28.85 | (022 = > | 25 |4y

+

K127 ep [13-uo|ou-+]1033 |¢.36] 38 | 1574615t | 57 | 25 |k
L |22 cp [13:u0l 242102 [6uUl] 24 | 096 sels|| 0-96] 35 [SK
Fed 27 wp [ 3o 229 | 028 7983 e—F———| 5616\ |[e—>] 35 [sk

30 %ep | 1000 | 2¢.2 [ 1033
L |3 sp|(o:00] 22% 1-023

) (0N
S

34 56772 | 1143 | 35 |sK
22 s6 12| .o416] 35 | °K

Notes:
1 Solution Type: P = Prepared, R = Reservoir, C = Collected
' Column typically contains SG values not corrected for hydrometer offset. If SG value Is outside the accepted range of 1.027 - 1.033, aiso report the corrected
value using the notation convention: SG, o reced (56 areited)
I 3 Report the mass/hour value for the collected solution volume. If within the range of 1.02-2.06 g/hr, the collected volume measurement is confirmed.

Date Issued: 2018-08-24
Document Owner: K.Porter Pg __ of

This report shall not be reproduced, except in full, without the written approval of Powertech Labs, Inc. Page 12 of 12
TR02785.01-03R0



