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Administrative Notes

You'll receive a follow-up email from
info@email.g-lab.com with links to a
survey, registration for future webinars,
and to download the slides

Use the Q&A feature in Zoom to ask us
questions today!
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Purpose of the Test

o MWPVCEmMESIMEM - SEIMENMEZ(EWI PRSI - Fit
SE11ZERNERMYE

« To analyze color change of PVC specimens in outdoor exposure and in
lab testing respectively

« To calculate correlation between the two testing methods

- MEREGRARINIERZ(ENI T EEAPVCEMPKLI ENEREAL
I 7705

« To determine whether the UV accelerated weathering test can be used
for PVC lab accelerated weathering testing
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Cooperation

PTEEZFREBEEWNZER JTEEZAR

China Architecture Metal Structure Association — Plastic Window
and Door Committee

ZEQ-LabA T FEITERA

Q-Lab Corporation China Office
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Outdoor Exposure

- [Effiith 2 : exposure locations
— BEXKF (FESE ) Urumchi (arid climate)

— @M ( IHFHSME ) Fu Zhou (subtropical climate )

— 18/RAK ( BIRS1%E ) Ge Er Mu (plateau climate )
- BEWMAE : 45°8F
« 45°south exposure angle
« BHWEA : TER

« Backing techniques: Open-backed exposure
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Outdoor Exposure
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SCOE 2= NN 13l 38
Lab Accelerated Weathering Test

Q-SUN @] izl 548

Q-SUN xenon test chamber

QUV Z=INEAB TN

QUV accelerated weathering tester
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06 = N 3R 130 38
Lab Accelerated Weathering Test

PR —

Q-SUNTAT I Ju 75 QUVEST Z B Tu
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F9b vs. SCUf 2
Outdoor Exposure vs. Lab Testing
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Test Specimens

- R YAFAR test specimen
— 277 27 specimens in all
« HP35 105115125 205 - 225 235 245 - 275
XOTPIFEmAXKE
— Specimen numbers 3, 10, 11, 12, 20, 22, 23, 24, and 27 are colored

— HFRANHEE The remaining specimens are white
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Xenon accelerated weathering test conditions

MAA LA tester AT Ik 24k iR 38R Xenon test chamber
JEEEE filter H Y6 8% daylight filter
tRIREE irradiance 0.51 W/m? @340nm
FRPRIRE BST 65 °C
FA 2SR chamber air temp | 38 °C
FHXHEEE HR 50 %
ik spray 102 mins sunlight; 18 mins sunlight +spray

e PLERE A2 EGB/T 8814 I RILE
Note : according to GB/T 8814
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UV accelerated weathering test conditions

RIS £ tester QUVE A IE Z AL IR IEHL UV accelerated weathering tester
R lamp UVA-3404]%& UVA-340 lamp
4R IR irradiance 1.00 W/m2@340nm

60 °C GLHEPEES) (UV step)
50 °C (A EHEPA) (condensation step)

8h OEHREH) (VV step)
Ah CABEHIEIA) (condensation step)

e PLERES 212 1B VS| (Vinyl Siding Institute) FIASTM G154FR#E
Note : according to VSI (Vinyl Siding Institute) and ASTM G154

MR BPT

MARIEIR test circle
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Outdoor Exposure Test Results

| s Val s SR
L e o R e A
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Outdoor Exposure Test Results
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Color change of specimens after exposure in Urumchi
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Outdoor Exposure Test Results
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Color change of specimens after exposure in Fu Zhou
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Outdoor Exposure Test Results
gg - ——61 /]
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The color changing of the specimen after exposure in Ge Er Mu
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Outdoor Exposure Test Results
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The color changing of the specimen #16 under different exposure time in outdoor
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Outdoor Exposure Test Results

FINEIf24 N BEmAB e B2 BRI M EREEeR(EHEE
— Specimens undergoing 18 months outdoor exposure have more pronounced change
than specimens undergoing 24 months

o FrAEFmERARLD IR (BN
— No chalking happened

« XMIBROBESPINTGRYBR

— This situation can be related to outdoor pollutant

- ¥EFEmEttEeEmAeRER/N

— Colored specimens did not have more pronounced change than white specimens
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Correlation
o FNABERAEAFRAIAEMZE

— Apply the method of rank order to confirm the exposure result

o EBEMMAERIEINERN T HITHER

— Rank specimens from best to worst

« fEHSpearmanBRAZITERP T A Z BRIHER K
— Calculate Spearman Correlation Coefficient between the two methods
— r~=1-6).d2/[n(n?-1)]

« HRHZEANT - /N1

— Spearman Correlation Coefficient is from -1to 1
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‘Correlation of Outdoor Exposure

MHXFEHr, | 3-6H #&8-6H 5-12H w128 | B-18F | #®-18A | B-24H | #&-24AH
-6 1 — — — -~ = — —
1E-6H 0.74 1 — — - — — —
5-12H 0.85 0.78 1 — — — — —
*E-12 7 0.86 0.78 0.94 1 — — — —
18 0.83 0.75 0.91 0.94 1 — — —
FE-18 H 0.79 0.78 0.91 0.95 0.89 1 — —
5244 0.70 0.72 0.87 0.87 0.84 0.87 1 —
¥E-24 H 0.82 0.65 0.73 0.77 0.86 0.72 0.63 1

19, 8 RS 5 4 N Bk 4 R 2[R o FE S

Correlation of outdoor exposure between Urumchi and Fu Zhou
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‘Correlation of Outdoor Exposure

XA, | B-6H ¥-6H 5123 | #%-123 | 5187 | #%-18°3 | 5-24H | #-24H
5-6H 1 — — — - = — —
#%-6H 0.93 1 — — — -~ — —
5121 0.85 0.8 1 — — — — —
%-12 A 0.85 0.84 0.79 1 — — — —
518 H 0.83 0.79 0.91 0.86 1 — — —
#%-18 1 0.73 0.73 0.78 0.88 0.88 1 — —
524 f] 0.70 0.61 0.87 0.77 0.84 0.79 1 —
#%-24H 0.76 0.72 0.86 0.78 0.89 0.85 0.76 1

B EORFE 5% IR AR 45 5L [R] PR AH DG 1

Correlation of outdoor exposure between Urumchi and Ge Er Mu
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‘Correlation of Outdoor Exposure

FHXRHr, | #8-6H ¥-6H w-12H | #-123 | ®-18H | #%-18H | #&-24H | #%-24H
-6 H 1 — — — — — — —
#%-6H 0.79 1 — — - — — —
Ha-12H 0.78 0.81 1 — - — — —
#%-12H 0.72 0.84 0.80 1 — — — —
Ha-18 H 0.78 0.75 0.95 0.74 1 — — -
#%-18 H 0.73 0.73 0.82 0.88 0.84 1 — —
Ha-24 1 0.65 0.84 0.77 0.83 0.72 0.83 1 —
%-24 1 0.7 0.72 0.85 0.78 0.90 0.85 0.74 1

AP 5 IR AR BRI 45 2R 2 TR) A S A

Correlation of outdoor exposure between Fu Zhou and Ge Er Mu
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‘Correlation of Outdoor Exposure
. POMBRIRLG R AR MR

— The correlation of outdoor exposure is quite good

o 3P AEEMmMR - ARIEIAEEZEJHERABEBERSHEA KX
+0.70

— Most correlation coefficients of the 3 different exposure sites and
the different exposure time are > 0.70

o ERNERImTR BR8N H ZEINHERRAEEERS350.95

— 0.95 is a high correlation coefficient between 12 months and 18
months in the same site (Fu Zhou)
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Xenon Accelerated Weathering Test Results

e
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Xenon Accelerated Weathering Test Results

20
18 |
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AT B8 AR FHRE Al R I AR AL

Color change of specimens in Xenon test chamber
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Xenon Accelerated Weathering Test Resuit

« AP FEABE R c—ixEME i B RYIB NN m A
— In general, as time goes on, the color changing of the specimen in
Xenon test chamber has more pronounced change

« EFIMNER—F - hEX EFEmEe BRI/
— Color change of colored specimens are not more pronounced than
the change from outdoor exposure; it is very small in both tests
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Correlation Between Xenon Testing and Outdoor Exposure

R RHr, WAT-192h T -288h RAT-384h R AT-576h MAT-768h
5-6H 0.61 0.73 0.83 0.84 0.87
-6 H 0.48 0.61 0.58 0.81 0.70
%-6H 0.53 0.69 0.75 0.82 0.82
5-12H 0.54 0.68 0.76 0.80 0.80
¥E-12 H 0.58 0.73 0.75 0.80 0.81
#%-12H 0.60 0.73 0.76 0.83 0.81
5-18H 0.56 0.74 0.79 0.78 0.77
f&-18 H 0.55 0.65 0.72 0.73 0.74
#%-18 0.48 0.55 0.70 0.75 0.76
524 0.53 0.62 0.65 0.73 0.71
f&-24H 0.45 0.59 0.76 0.74 0.77
#%-24H 0.52 0.63 0.76 0.69 0.66
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Correlation Between Xenon Testing and Outdoor Exposure
. EIERSSEAT - BMNARRAZENEAUERS

— Correlation of the Xenon testing is nearly the same with exposures in Urumchi, Fu
Zhou, and Ge Er Mu

o R 7BEm2/NE - AT IS P MR 2 BIRIAER R LT
— Correlation is quite good between Xenon testing and the outdoor exposure, except
the 192 hours exposure

o« TXTIHIN768/NTxBEARTT - BMAERAR6TH
— Xenon testing for 768 hours = exposure in Urumchi, Fu Zhou or Ge Er Mu for
6 months

o WX E5768/Y 5 SMEIAH R 2R F191E40.80
— Average correlation coefficient is 0.80 between Xenon testing for 768 hours and
outdoor exposure
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UV Accelerated Weathering Test Results
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UV Accelerated Weathering Test Results
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Color change of specimens in UV tester
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UV Accelerated Weathering Test Resuits

o ZXIMHBVPF RN B R{E— i EBE E NN IE IR MNMmE X
— In general, as time goes on, the color changing of the specimen in UV
tester has more pronounced change

o EFPIMNEMFAMTRE—F  EXEFEmEEZ BRI/
— Color change of colored specimens are not more pronounced than the
change from outdoor exposure; it is very small in both tests
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Correlation Between UV Testing and Outdoor Exposure

FHR REr, QUV-96h QUV-192h QUV-288h QUV-384h
5-6H 0.83 0.84 0.77 0.78
-6 H 0.72 0.79 0.83 0.73
-6 A 0.82 0.87 0.79 0.74
5-12H 0.87 0.82 0.84 0.89
¥-12H 0.86 0.85 0.85 0.88
#%-12H 0.72 0.77 0.75 0.83
5-18 4 0.82 0.81 0.77 0.84
¥E-18 H 0.83 0.80 0.81 0.82
¥%-18 H 0.71 0.70 0.74 0.79
224 0.71 0.69 0.79 0.86
15-24H 0.71 0.72 0.63 0.68
& -24 H 0.75 0.73 0.68 0.78
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Correlation Between UV Testing and Outdoor Exposure
. QUVESNERTRNSZEARTT - BMNFERARZENEREELRS

— Correlation from UV testing is nearly the same with exposures in Urumchi, Fu Zhou
and Ge Er Mu

o XM/ NIT =B ERT - BINFE/RABTH

— UV testing for 192 hours = exposure in Urumchi, Fu Zhou or Ge Er Mu for 18 months

o ZSMATT192/NIT S P IMEMER ZE/F9ER80.77
— Average correlation coefficient is 0.77 between the UV testing for 192 hours and
outdoor exposure

o SN TNNERER12E @ X IR0 ERE =R
— The acceleration factor for UV = 12* accelerating rate for Xenon
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Conclusions

o FPIHINBEMZRERZIMERZNZN - NFmERERKE S 52N IEmAE
DB AR A F
— Qutdoor exposure is affected by environment. For example, dust on specimen surfaces
can have a pronounced effect on color change data

«  POMEIRER ZEIRNERIERYT

— Correlation of outdoor exposure is quite good

- WX ISP IMRIRZE/UHER 2RV F19/E20.80

— Average correlation coefficient is 0.80 between Xenon testing and outdoor exposure

- XS SAMEIR 2 BRUHER R AV F9EZ0.77

— Average correlation coefficient is 0.77 between UV testing and outdoor exposure
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Conclusions

o TXTIHIN768/NT=BEARTT - BMAMIERAR6NTH

— Xenon testing for 768 hours = exposure in Urumchi, Fu Zhou, or Ge Er Mu for 6 months

o ZIMAF192/ I~ BEARTT - BINFIB/RARIBTH

— UV testing for 192 hours = exposure in Urumchi, Fu Zhou, or Ge Er Mu for 18 months

CRIMARIIREE ~ SR B R
— The acceleration factor for UV = 12* accelerating rate for Xenon

«  RIMNAIANMEBSFIMENR 2 BIRUER ML - mHE ol ABE RS EINNRE R

— UV testing has good correlation with outdoor exposure as well as fast results
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Thank you for your attention!

Questions?

Send your inquiry to:
ssun@g-lab.com
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Thankyou for your time.

We make testing simple. ‘
Q-LAB
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