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AB2 1 BB2 i da 4o 88 K 2.5(c) B B 2.5(d)F77% A 18 B A F H AL
A 90mm & 103 mm U B e Eh#a /G A 9.7 mm( ¢, -5-4738) - £330 85 %48 -
B AB3 $i BB3

AB3 #1 BB3 B da4e B B 2.5(e) B A 2.5(0FF-% - A Rl E A 34 T F 4 E
EakER o A Fmm/AE S 94 mm - B F A4 EE 99 mm » U B jwEh
HE R 8.8 mm o A ] U A o Bhig s s A ) A A SAR IR - E4678 & 97 %R -
B AB4 i BB4

AB4 i BB4 B4 38 R 2.5() B R 2.5(h)Fiow - A B F F4EA L A A 107
mm UM/ EEA 9] mm(éa448:E) - BRIE el &rE8 -
B ABS $i BBS

ABS 2 BBS B @40 88 R 25(D# B R 2500 - A T TR AR A 108
mm - UM mEHgEE %92 mm(&447) - BRI U BT Egs 114
mm -
B AB6 §i BB6

AB6 B 4w 8 7 2.5(k) 77 0 b U 2 i i b B R 842 A BA o B4R - B
& U ApShig - §RmSAREN B EEMRAAS 84 mm - B R 2517
ABG6 Ao EhAR 2 M SREF4E - 7 U A o ShaR 9235 45 ) H 99 B KR -
®  AB7 $i BB7
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ABS 2 BBS Bidm4e B8 K 2.5(0) 1 BLR 2.5(p)FAR 0 A R AR &k ER - B
BT AR A 114mm > URmEikE LA 93 mm -
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AB9 §i BBY i 4w 88 5 2(q) B R 2.5(0)F R - A A ik &k &R - B 4
FHEBEES 9.6mm - U R mBpig EE S 99 mm -
B ABIO $ BBIO

ABI0 #2 BB10 Ef @ ke 88 B 2.5(s) 288 B 2.5(0 75 - A 0l F H4ma A % 9.1
mm> U U e Shi E B 4 8.5 mm-U A m$pig 61 F F4A M H B E TR R 2.5(u)
WmER 2.5(v)) AR EMA 6.6 mm - AR EMEA 735 mm - B MAMKEEE
A e
B ABII 2 BBII

ABI1 §2 BBl Efddwid K 2.5(wW)fE K 2.5(0)F7% » A fIF F i A 5
92mm UM pwihig LA A 84 mm > U Al jmBhaw it F Hamm A AR ER(EA
25(y) R 2.5(z)) 0 AWM EEA 4T mm - ARl EME 6.5 mm -
212 A RW BIRZ U B iwGif(AVI~AV4 ~ BVI~-BVA)REGRA K

3% AVI~AV4 $1 BVI~BV4 2 U & inShik o B B 2.6(2) 825 A 2.6(b) &
AL AR AR R AR E -
B AV]-BVI - AV2- BV2

AV1-BVI ~ AV2 ~ BV2 2 48] @ B 4o B8 5 2.6(c)#1 38 B 2.6(d)fi - i dim U
Al GAR AR B ST E SRR BT R - AV 1 BV T 48 RALREE 5 3 4 04mm
B 9mm -+ AV] 2 U ZljwGhig L E %4 8.8 mm » AV2 % BV2 2 U Rl jw B3 L 5
B % 9.2 mm $ 9.4 mm - T8 U A Ghig i 2k U A o B30 8 4 #2240 22 AR
Fe B BV AR MARRE A 36cm(B R 2.6(2) * AV] 2 U Wi Ehai B 4 33

em(# R 2.6(h)) - HHLRMABARMG EFES 9% BV2 RMAMKRKES 27
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ecm(# R 2.6(1)) * AV] 2 U B Bhirfe B A 23 em(BR R 2.6()) » 3 vk 48 AL
WA REA 17% < AV] 1 BV] £48 P AR 254 87 @ 2 508 (R 2.6(k) R38R
2.6(1)) -
B AV3 -~ BV3 -~ AV4 ~ BV4

AV3 ~ BV3 ~ AV4 ~ BV4 2 8] B 40 58 B 2.6(e) 258 B 2.6(D# 7% » BV3 T
SR MAREE A 9.5 mm » AV3 i AV4 2 U Al m g B E &5 § 3 - BV3
BV4 2 U o S B A 4 %1 % 8.9 mm £ 9.0 mm -
213 B RN E EF 2 UBmBa(AT1~ AT23 ~ BT1~-BT23) #6458 &

brd £ U R mBhig USRS & - 7 2 Ul whir &2 4788 - ™
W S E M EE TR - @B T M TR
B AT1~AT3 g BT1~BT3

AT1~AT3 §2 BTI~BT3 &w® A 2.7(a)$215 B 2.7(b)# 7% » B %% BT2 2 U
Al GARE A 8.8 mm - A 4T AT3 2 U RjwEhdr 8 E A 9.1 mm - EErE 4
fmkgm -
B AT4~AT6 #i BT4~BT6

AT4~AT6 #2 BT4~BT6 4w i 2.7(c)# i h 2.7(d)pr-~ - A fal45% AT4 2 U
M Shin E A& 8.7 mm - HEexE M EETR -
B AT7~AT9 # BT7~BT9

AT7~AT9 #1 BT7~BT9 4B K 2.7(e) BB R 2.7(DFAF + HAle) U &l mEhig
S E kT
B AT10~AT11 ¢ BT10~BTI1

AT10~AT11 #2 BT10~BTI11 4w 38 R 2.7(g)#2 88 K 2.7(h)Fr-7 - B R4 3% BT10
Z U oS B E A 87 mm - A fl4%% AT11 2 U M S B A A 9.1 mm -
B ATI2 #2 BTI2

AT12 $2 BT12 4o 88 K 2.6(a)i 8 B 2.6(b)F7-w » ok U M iw@han 2 R -t b

Bt U Al har b - A QIE 80 8580 - B AlFmEm &L TR -
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AT13~AT15 $i BT13~BT15 4B R 2.7()# 8 R 2.7y - A %5 ATI3
Z URljoShig L E 4 9.6mm » B #4235 BT14 2 U &g B A % 8.9mm - 4
5 BTI5 2 U A wBhan R & % 9.0 mm - %3 T14 2 U B eE» A - B &
17 H45 E MeEm (B A 2.7(k)
B AT16~ATI1S $ BT16~BTI8

AT16~AT18 fi2 BT16~BT18 4u 8} 2.7(m)$t 52 A 2.7(n)f 7% » Bl U &l jm%h
#BTIS 2 A& % 88 mm » A4 BE K B:5F 8 - %KL TIS 2 U A jwHhig B 85
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R21C32A BT RER EAER

C3-2A ¥7d U A jm $ha8

Rib T3 | T4 |T11|T13| B1 | B2 | B4 | B5 | B6 | B7 |[B10|B11| V1 | V2
B (mm)| 9.1 87(91/96(89|9.7(9.1[92|84|85|85(84|88/92
C3-2A 7 s #6548
54 bl | b2 | b3 | b4 | b5 | b6 | b7 | b8 | b9 | bl0 | bll
ARE(mm) | 92 | 89 [ 83 | 9.0 | 81 | 94 | 9.1 |11.9]10.7 105|108
B4 bl2 | bl3 | bl4 | bI5 | bl6 | b17 | bI8 | b19 | b20 | b21 | VI
A&RE(mm) | 105 12.0 | 10.7 | 10.8| 94 | 88 | 9.1 | 88 | 9.2 | 88 | 9.4
& 22CABErmsmsa R E R EAER
C4B 7 d U A o $hir
Rib T2 [ T10 [T14|T15|TI8|(T20|T21| B3 | B8 | B9 | V2 | V3 [ V4
B E(mm)| 88 | 87 | 89[9.0|8889|88[88[93(99|94(89/9.0
C4B &7 @ #5487
A tl 2 bl b2 | b3 | b4 | b5 | b6 | b7 | b8 | b9
ARE(mm)| 122123 | 94 | 92 | 103 ] 93 | 99 | 85 [11.6 114|104
B4 bl0 | bll | bl12 [ bI3 | bl4 | bl5 [ bl6 | bI17 | BI8 | vI | v2
AR E(mm)| 114 | 113 | 85 | 96 | 85 | 85 [ 90 | 90 | 89 | 9.0 | 95
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TA SR FLE S0 U A o 3R FH UM poghin
Rib T1 | T2 | T4 | T5| T8 |T15| B1 | B4 | B7 | B9 Rib V1 | V4
TASR(mm) | 8.9 (9.019.0]9.0[86|9.0(86(88|9.1]92] TH3F(mm) | 9.0 | 86
S fl(mm) | 8.6 |8.6|89|86|87|84|87|86]9.8|88| Efl(mm)| 88 |88
N fal(mm) | 8.9 (8.9 | 8.6 88|86 86|88 87|94 89| Ffl{mm) | 87 | 87
LR~ TR EMR
4014 t1 |22 |3 | t4 | t5[t6h|bl|b2|b3|bd|b5|b6|b7|b8]|vI|Vv2
#& A (mm)|(12.3/12.4/12.7/12.4/12.5/13.0{10.7/11.0[12.1{12.7/13.0(13.0{11.0(10.3/10.5/10.5
#£24CTBErmem R EEEALR
TRSF SR SR U A BhiR F#E U 3R
Rib T1|T2|T4|T5| T8 |T15| Bl | B4 | B7 | B9 Rib V1| v4
TAAEM(mm) | 8.9 (8.8 9.1 [9.1|8.8|89(8.7(87(9.1|9.0]| THA(mm) | 9.0 | 8.5
N fJ(mm) | 8.7 |87 |87 (86|86 (8987|8792 |94 | Efl(mm) | 87 | 87
S fl(mm) | 8.8 |86 9.0|88 |87 87|90 88|9.1/|9.1 | FA(mm) 87|87
B TARAR
ot t1 2| t3 4 |t5|t6|bl|b2]|b3|bd|b5|b6|b7|b8|v]|v2
A% E (mm) |(12.3112.5/12.7(12.6/12.8|12.5|10.7/11.5|12.9|112.7|12.9/13.1|10.9| 9.8 |10.5/10.5
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g~ FARR L AUR
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EATEBRERAERLS
CECI Nova Technology Co., Ltd.

NOVA

R HHRRE

TS-11-05

(e

Cirit Engieears
Laborutory

2486
VLB AN B R W R & 0B Hi5255 YangWei Laboratory, Testing Department 1
B0 (030472726245 K © (0324727245 BEk: #2R
R R o R
sk 0 20-00103Y X548 HY 0 109, 01. 21
&R ¢ SHIMADZU 2000kNIR
#i At @ ASTH A416/44168(20178) Grade 270 &15. 7 mm $¥4F484E 4
WAk D ASTM A416/A416M(20172) & ASTM A1061/1061M(2016)
— REBE
sk g@ s @ = <R
S ﬁs‘c;’m?tf'; ?ilf;f %E(ﬁ;ﬂmﬁgﬁﬁ #;ﬁ,i
058-1 15.71 5.32 9.11~5.15 0.17-0. 21
088-2 15.73 5.31 5.11-5.14 0.17~0. 20
088-3 15. 74 5.32 5.13~5.15 0.17-0.19
089-1 15. 73 5.32 5.12~5. 16 0.16~0. 20
059-2 15, 73 5. 32 5.12~5. 14 0.18-0. 20
089-3 15. 73 5.81 5.13~5.15 0.16~0, 18
059-4 15.42 9. 20 5.02~5. 03 0.17-0.18
059-5 15. 40 5. 20 5. 02-5. 06 0.14~0.18
058-6 15.40 5,21 5. 02~5. 04 0.17~0.19
0812-1 15. 76 5.34 5, 12-5 14 0. 20~0. 22
0512-2 15, 77 5. 30 9.13~5.15 0.15~0.17
0812-3 15. 77 5. 32 5.12-5.13 0.19-0. 20
E i 15, 55~186. 35 — = = 0.102
Z BUEREE  RERAMREL
RS g g SEL Dok & : 2 3
wwsr | F1 | MRS | | PO | s | vty | | ceatreat
NSR-1 116R 150 0 244 5 2771 1630 1847 8.7 1. 90 x10°
058-2 1166 150. 0 244, 8 277.3 1632 1849 6.9 1.90 x10°
058-3 1165 130. 0 244. 4 277, 3 1625 1849 7.0 1.88 x10°
059-1 1173 150, 0 246. 8 279.5 1645 1863 7.0 1,93 x10°
0589-2 1172 150. 0 247.8 277. 8 1652 1852 5.3 1. 93 x10°
059-3 1174 150.0 247.2 278.9 1648 1859 5.8 1.89 x10°
0594 1106 150. 0 229.1 262.0 1527 1747 6.7 1.79 x10°
059-5 1106 150. 0 229. 0 261. 8 1527 1745 6.3 1.79 x10°
059-6 1105 150. ¢ 227.8 261.1 1519 1741 5.6 1.78 x10°
0812-1 1173 150. 0 245. 8 278.3 1639 1855 7.0 | 191 x1®
0s12-2 1171 150. 0 246.°7 278. 4 1645 1856 6.8 1.94 x10°
0812-8 1171 150, 0 245, 8 277. 4 1639 1849 6.8 1,89 x10°
I = == = 2514\ 2 279.00 — =5 =35 ==
iz AMEZHRBE A EA R RGEEBARHH150.0 m's
RREEF REZEA
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s © SHIMADZU 2000kNIR
Ao« ASTH A416/4416M(20173) Grade 270 £15.7 mm 4% 4896 4%
WM H ok | ASTH A416/A416M(2017a) & ASTM A1061/1061M(2016)
—~ RERZE
R ey S ERIE B RSB GRE -t s
S ) (i) ) gl
0810-1 15.77 5.31 5.13-5.15 0.16-0.18
0510-2 15. 78 5.32 5.14-5.15 0. 17~0. 18
0810-3 15. 77 5.31 5.12-5.15 0.16-~0. 19
LFEE
WA 15, 55~18. 35 . - = 0102
— B EEEE - HOBABHELE
. kK |egmgan | TALNRA | A |BRRA | ARBE| #RE | RRraR
REEE | v | @n | ST ) | e | vty | | kef/ent
| os10-1 | 1176 | 150.0 | 243.1 | 277.3 | 1621 | 1849 | 6.7 |1.92x0°
0s10-2 | 1177 | 150.0 | 241.6 | 274.8 | 1611 | 1832 5.6 | 191 x10°
0s10-8 | 1176 | 150.0 | 243.3 | 276.5 | 1622 | 1843 6.4 | 1.94x0°
HNTFEA
ARE — — |2 21.4|= 279.0) — — =385 .
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TS-11-05

NOVA @ EXRTEBHEERAERAS
CECI Nova Technology Co., Ltd. @

il Engineering

R — 3 AR F Ve
HEE W E E W E S HA5208 YangMei Laboratory, Testing Department 1
Fig : (03)472726205 K ¢ (03)4727245 Ak: B2E
MR R R S
M 0 20-00102Y e 2 g 0 109. 01. 21
W7 ¢ SHIMADZU 2000kNIR
A #E =k ASTH A416/4416M(2017a) Grade 270 ¢15. 7 mm £3$34945 48
g F ik © ASTM A416/A416M(2017a) & ASTM A1061/1061M(2016)
— - REBE
e E T o 2 . Yy E ™M
. ﬁa.(;"gi«; ﬁﬁi& 9#)%(%::“%%4'}; ’%fi\i
- NI | 11T 5. 35 5.11-5.18 0.17-0.24
NS§1-2 15. 76 5, 33 5.13~5.16 0.17-0. 20
HLTFEA
MRE 15. 55~186, 35 — — 2 0102

—BREEEE  REBASKRME
s | SE [mmemal roed lupaw (mausess| vk2 [ mrae

e | @ [ TEEM g | vty | vm) | 0 | (kgfrent)

) _Ai.g]—_!_ | 1187 | 150.0 | 250.6 | 290.9 1671 1939 6.4 | 1.90x10°
Ns1-2 1196 150. 0 251.5 290. 3 16877 1935 5.8 1. 92 x10f
KT%Ea
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fie s AMEZHREE - REBEATHEHGEEEEES HHL50. 0 mFit A mg
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B15 F #-45Ef 11 50 CT & R B 7

T~ ArER A AT
Dot LI RN N R R FHE L AR E PR 2 G
Btk S S 44T 6 HLE B LSRG BT 1AL o i 2 AR R g
3 bt % 3 % (SPARK-OES)it (7 & tr 45 » A4 6 % dodk 1977 > = B4y ez A%
& JISSASC A o AR B & AISI1045 R o

R o

i ~ % (Wt%)

A c | si|s | P | M | N | c | Mo| cul| Fe
6 E 0.45 | 0.27 | 0.005 | 0.017 | 0.67 | 0.05 | 0.12 | 0.01 | 0.13 | Rem.
P8 0.44 | 0.27 | 0.006 | 0.018 | 0.67 | 0.06 | 0.11 | 0.01 | 0.15 | Rem.
o 18 0.45 | 0.27 | 0.002 | 0.017 | 0.68 | 0.05 | 0.11 | 0.01 | 0.14 | Rem.

JIS G4051 S45C | 0.42~ |0.15~ | 0.035 | 0.030 | 0.60~| | 020 | _ — | Rem

o 0.48 | 0.35 | Max. | Max. | 0.90 Max. '

SAE-AISI 1045 | 0.43~

ol 0.50 0.050 | 0.040 | 0.60~ Dam

Max. Max. 0.90
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(b)

Y ]

T

2R B ' s 2 (MPa) | 482 ude 38 & (MPa)  |@ & & (%)
TS 411 700 19.8
T 347 675 226

T 15 379 688 21.2
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Bt AP ETG iR AT A L0 A R B R sz BORRGY > a2 ¢
U B R IRERLR O U 4 5 a,:r,. okt (SEM) 4 2 4 502 475 18 (7 LB o T4 SR
B2 ORPHEESAG RS EASESNE AL A RS G R Y 0 4R 49~
B 545777 o Bl 495 %3h 8-2-1 a2 %75 SEM B ¥ » 4 T Hr2 %75 » ¥ 0 ¥ BRI T 72
fv 1 RRE Mfé%«frm P AR, T rﬂﬂ FARE S 4 R Ast B ST R 0 oL SR G BE T 4 AR
. ?E-i:,‘f_xd $72 o m R AR AT R ZPET RT EE e o B 505 % 8-2-2 4k
MerH SEM R 7o 32¥Te 5 - Ao T ji&i‘ﬁ“f’ LR B TR EE e B ETE
EATERIE LG 2 TS 5 X Lo AR B 510 5 i 9-4-2 4 AETH SEM R &
Ea %EJJF‘ ﬁ’ ’1/5’@ &p']‘&]ﬁ%ﬂ,\ - FE’ Lﬁ’i;ﬁ»ﬁﬁ’ e T ﬁﬁ%m fé?g”? IR RPA; 7
oo Bl 525 %% 9-4-7 4w s %Te SEM BB & > ;%i?i‘,é’ﬁﬁiiﬁéf‘ﬁ%fra e H BTG
BT F DU 3422 B4 - B 535 %t 9-8-3 M UTH SEM BB B o Bt g st ¥ra A
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o bV RRIRIFZ eI o

‘rx‘»

B149 %5 8-2-1 4 () %75 SEM & &

PNESIST 25K0

B150 S5 8-2-2 4% M ¥%7e SEM pR +

135



71 R B 3R 3R 2 #%%.(No.) : 109 & -7-043
Materials Test Report T = (page) : 44/156

Lom )
X290 2E€Emm NESIST 25KV

108V mMm
180 T4mm

153 4% 9-8-3 4k 5 %5 SEM PR

~F

136




7 R B 3R 3R 2 #%%.(No.) : 109 & -7-043
Materials Test Report F = (page) : 45/156

BS54 5 9-2-5 4% R &6 SEM B &

N RS A AT
BB 89 125 A2 AL BBCME FMEFT ALY B Y OFH R 2 4k
MR G|P2E A R R 2 AR AT o RPR S 2 M R RER A 1T R AR T RURT
FRA T B G R R PR RS REMA 1 R(EPMA)E F TR A
o TR R R L 3977 od LAM2Z S RLR eRZEFEAFWCNZELE
FHAIFRAT R KA FIRFRET FIHILAE -
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L3 MAEE L F P AR

~ % (Wt%)
R C Si | Mn | P S Ni | Cr | Al | Cu | Fe
8-2-2(:%) 1.03 | 0.23 | 0.83 | N/A [0.013| 0.01 | 0.02 | 0.00 | 0.01 | Rem.
8-2-1(:%) 1.07 | 0.19 | 0.69 | N/A |0.010| 0.00 | 0.25 | 0.00 | 0.06 | Rem.
9-2-(:#)(#4) | 081 | 0.22 | 0.87 | N/A |0.004| 0.00 | 0.20 | 0.02 | 0.00 | Rem.
9-2-(;5) (2 4%) | 0.82 | 0.22 | 0.86 | N/A |0.008 | 0.00 | 0.20 | 0.01 | 0.01 | Rem.
9-5-2(:#) (2 4) | N/JA | 0.22 | 0.90 [0.013| N/A | 0.00 | 0.21 | 0.03 | 0.01 | Rem.
9-5-5(:#) (#4&) | NJA | 0.21 | 0.85 | 0.011 | N/A | 0.00 | 0.22 | 0.03 | 0.00 | Rem.
9-5-7G5) (2 4) | NJA | 022 | 0.88 [0.012| N/A | 0.01 | 0.21 | 0.01 | 0.01 | Rem.
9-8-(:#) (= # 44) | 0.86 | 0.21 | 0.73 | N/A |0.013| 0.00 | 0.01 | 0.00 | 0.01 | Rem.
9-8-(:5) (224 4%) | 0.82 | 0.22 | 0.84 | N/A | 0.017 | 0.00 | 0.23 | 0.00 | 0.01 | Rem.
9-4-1(:#) (& # 4&)| N/A | 0.21 | 0.69 |0.023 | N/A | 0.00 | 0.02 | 0.00 | 0.00 | Rem.
9-4-2(:#) (& 2 48)| N/A | 0.20 | 0.71 | 0.024 | N/A | 0.00 | 0.02 | 0.01 | 0.00 | Rem.
9-4-7(;5) (& # 4&)| N/A | 0.21 | 0.84 |0.010 | N/A | 0.01 | 0.25 | 0.00 | 0.02 | Rem.
12-7-1(:8) 1.07 | 0.23 | 0.83 | N/A |0.013| 0.00 | 0.02 | 0.00 | 0.04 | Rem.
12-7-7(:%) 1.02 | 0.19 | 0.69 | N/A |0.010| 0.01 | 0.15 | 0.00 | 0.03 | Rem.
12-11-1(:%) 1.09 | 0.21 | 0.70 | N/A |0.010| 0.01 | 0.02 | 0.00 | 0.04 | Rem.
12-11-7(5 1.02 | 0.20 | 0.84 | N/A [0.012| 0.00 | 0.16 | 0.00 | 0.00 | Rem.
AlSI 1080 0.75~| _ [0.60~|0.040|0050 | _ | 020 | _ — | Rem.
FF 0.88 0.90 | Max. | Max. Max.
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1

W rtAr i s

Yk EAETE30~40 um 0 &V AR

rREFARRAAGHEE RN D] BB T FR ISR CRL G §F MR
&h/’ﬁylkﬁixmﬁkﬁ%mﬁﬁgﬁ’ﬁéﬁﬁg%ﬁ SRS N
2 RA P RUSAHRAME NG B FRE TR LS F R N T S B AL(SEM)
#f‘g‘ﬁou foim kFHFREDS)EF % 2 A\ﬁ,u: 245 48k koM 555 BELh R R
RER2Z L1 EF TPPHERZINA 0 273885 CEAERTHHI0um & F1F i B
i%ﬂﬁﬁ*ﬁmi’ﬁﬁﬁﬁﬁ MR e AR d - BI565 OFLfh 2 22 42 4y WS
Motk Tadke 5 F 0k P APRER 2 FF VL ERF AR LE
HERE L5 3 T - 575 9%&?3‘:&%4&%* BRSPS THERE L6
LpaRsE o RAAETT LRRF Ttk H*F'*st LS kB R QEIT 10um .
LR R R f%355 o BI585 12 B & Ak AU MHM% TR EER T b
417%A\/é1if'u€l LB ﬁifﬁw » Bt X

k,

‘F_')\“\

ERERF R

1. 2.

Element | Weight%  Element | Weight%
Zn 93.51 Zn 90.99
Fe 6.49 Fe 9.01

:- CEiST Totals 100.00 Totals 100.00

BI55 sk 8-2 46 SR (}CH) 3 6 4% % SEM 2 EDS & % & A7 %

Element | Weight%

Fe 58.85
0 36.61
C 3.80

Mn 0.40
Al 0.34

Totals 100.00

A . AT‘ .-'.
W56 ¥ 9-2 4 44k R(CH)|m 45k % SEM 2 EDS £ 2 & ~ 7% %
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1. 2.

Element | Weight%  Element | Weight%
Fe 95.00 Zn 86.20
C 271 Fe 10.45
Zn 1.07 0 3.35
Mn 0.84
Cr 0.37 Totals 100.00

X2,000 38mm Totals 100.00

FI57 43 9-8 4 % Mk ()25 484 % SEM 2 EDS 2 x # & 474 %

1. 2.
Element | Weight% Element | Weight%
Zn 75.28 Zn 92.77
(0] 22.54 Fe 7.23
Fe 1.06
S 0.57 Totals 100.00
Ca 0.55 3.
Element | Weight%
Totals 100.00 Fe 98.13
Zn 1.05
Mn 0.83
—_— 180vFm
] L X1.509 43mm
i Totals 100.00

B158 %5 12-7 & 4 &4 M(SHR)I % 42k % SEM 2 EDS L 2 & A 478 %

o AP R

PR ER P RANRZGR(F FUMEFR)EFLVRER > J RN A
EPAaATiap  PEFT a2 B mER P RERY XS A MMEERERT NS LR
B RPNV REFELE NP RR T FPRYE 2 iRy o P RRE R R 0L 497
FoOVAAARRMAF AP RAELEF A BV FRRIE O h 22 2E A BRI R
Hiit i R f o CERRE Hr7aF L2 2 BPPERBRE L.
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R4 AR R 2 P W R %

XL Gl HZ(mm) | ' k35 & (MPa) [ads & (MPa) [P & (%) [Erales
8-2-1(7< 5.40 1373 1814 13.7 TF
8-2-2 5.18 1493 1906 15.0 T
8-2-5 5.20 1394 1830 9.8 L FF AT
9-4-1 5.20 1453 1910 12.5 Ny
9-4-2 5.18 1428 1883 9.6 LT
9-4-7(:% 5.30 1467 1857 5.6 L FF AT
9-8-2 5.19 1463 1862 10.1 L FF AT
9-8-3 5.19 1430 1905 12.5 ¥
9-8-7(:% 5.38 1422 1821 10.7 L
9-2-1(4) 5.08 1343 1760 8.7 % T
9-2-5(4k) 5.08 1424 1574 43 ¥
9-2-7(:2) (4) 5.16 1336 1892 6.4 % T
9-5-2(4k) 5.08 1389 1840 10.8 ¥
9-5-5(4) 5.08 1358 1764 7.1 ko rH T
9-5-7(:%) () 5.23 1432 1901 9.5 ¥
12-7-1 5.18 1430 1942 12.7 Ny
12-7-5 5.18 1422 1870 9.3 L FF AT
12-7-7(% 5.37 1458 1837 10.0 ko BT
12-11-1 5.20 1497 1879 7.7 kBT
12-11-2 5.20 1497 1901 5.7 ko BT
12-11-7(:%) 5.38 1425 1827 8.7 ko BT
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-~ R R PR
KA e b ARPSRE PRI G AR R Pk 0 S H RABETH R P
WoRE T 3000f FAAREHRIET B rE RS Aok BT o d PIRES VIR 4y 2
RZAPHARALRE T~ > RELI25 ) R 2 A B F v M2 R % o

%5 4 SR 2 A B P % (HV0.3)
E2r iy | =l [m2 3 %4 m5 e
8-2-1(7< 481 468 492 495 495 486
8-2-2(:#) | 494 | 491 | 501 | 490 | 483 | 492
9-8(:4) 508 | 504 | 506 | 511 | 508 | 507
9-8(:%) 508 503 503 508 508 506
9-4(:%) 511 | 503 | 505 | 492 | 508 | 504
9-4(:%) 472 479 489 492 500 486
9-2(:8)(4) | 480 | 491 | 494 | 492 | 482 | 488
9-2(:%)(4) | 496 | 503 | 507 | 501 | 501 | 502
9-5(:#) (&) | 498 | 511 | 509 | 491 | 511 | 504
9-5(:)(4%) | 496 | 493 | 479 | 504 | 509 | 496
12-7-1(:%) 512 500 491 503 512 504
12-7-7(:5) | 486 | 495 | 492 | 473 | 470 | 483
12-11-1(:8) | 483 | 463 | 467 | 470 | 491 | 475
12-11-7( 461 469 462 459 476 465

[

L

Iy

~ %ﬁ, «:U’ikt{

%ﬁ%%%ﬂi#%iﬁ%@%ﬁ@—k&»ﬁﬂ’aﬂ@ﬁawﬁﬁzkiﬁg
—ﬁ%@@ﬂﬁ##t.%&l~wﬁ,PPEﬁﬁw@wﬁn%Tod”# o e sp
P AARARTH Y R EKBRERIIRRAEE P G EREARLE > TEIRE
POCIEAATHE BN A LT AR FAPM A 4T o ﬂn~%Mp%ﬁw$al~
138Laag R Y > T v LReEAA o Hige 2~ 13 S Y R > L Y
44ﬁ%ﬁ’a1fw4ﬁﬁav*‘ﬂ PO SRR TR G EE - B D ARINE

Vﬁéa‘ﬁ¢|9\7}’ﬁrﬁgﬁbl‘ »FZRBE SRFT I ERARAFE fn%’i#ﬁmf’ Z_4p B e
ﬁﬂ§WE¥m%@85~@9W%%°
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163 ffs i 5 HAssF47 2 o e
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FI74 M5 3 Sl op 4715 15 71
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BI75 4 o 4 SLarspa7i% i oH

R77 if5 6 Ul p R E AR ?Fﬁi
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8L 5 10 sssariz (s i

RI83 Ao 12 Huawep Tz ic *HR
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184 5 & 13 HAwspaTi® i ¢h
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FI93 4 5 O haw a7 j5 15 H 4p b e 2

W94 4fi i 10 Be5 472 15 3 4p M e 2 ¢H
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B96 4 & 12 BLdyEpds 315 H Ap W pie 2 7h R

M7 Mo 13 B A ERAT RS H AP B Ao i o

. @ﬁﬁ@ﬁﬁ
oAl AR 0 S B B ERE T yg%%i%%;%f%@fﬂ\ﬁ v &

BB R 2 ARG SR eI B R D b2 L BB P 3T H 2 1%(1
L2 1352 3t B s HBlArER 2 ) A ER AL 2 352 85 A2 95 (L
BT 9 11 8hm Az P AR B FrEz Y 2 108 (0 # 10
B2 1252 13 AT REFATNE F) o MEP L B R MGG ST e T 3
ik o TxE‘.f’r*HﬁF'ﬁ’Av\’]“r Pl pér%lﬁifilﬂvé‘

PR 15 2 Gy R R R B 1S 0 b g 5k G (R (SPARK-OES)E {7 = (3 4 47 » #7(F
B Ard BT TR PRI AT A A AR o F SR 0 £ JIS S45C
2 e o
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26 E AR S AT E R

, < % (Wt%)

R e : :
C Si S P Mn Ni Cr Mo Cu Fe
1 0.44 | 0.27 [ 0.005|0.018 | 0.68 | 0.06 | 0.12 | 0.01 | 0.14 | Rem.
3 0.45 | 0.27 | 0.006 [ 0.017 | 0.69 | 0.06 | 0.12 | 0.01 | 0.15 | Rem.
8 0.44 | 0.27 |0.006 | 0.018 | 0.68 | 0.06 | 0.11 | 0.01 | 0.15 | Rem.
9 0.44 | 0.27 |0.005|0.017 | 0.68 | 0.06 | 0.12 | 0.01 | 0.14 | Rem.
105 0.46 | 0.27 | 0.004 | 0.017 | 0.69 | 0.06 | 0.12 | 0.01 | 0.15 | Rem.
Mo 15 0.45 | 0.27 |0.002 | 0.017 | 0.68 | 0.05 | 0.11 | 0.01 | 0.14 | Rem.
s 35 0.44 | 0.27 |0.006 | 0.017 | 0.68 | 0.06 | 0.12 | 0.02 | 0.15 | Rem.
o 850 0.44 | 0.27 |0.007 | 0.019 | 0.68 | 0.06 | 0.12 | 0.02 | 0.15 | Rem.
o 95 0.44 | 0.27 |0.005|0.017 | 0.68 | 0.06 | 0.11 | 0.01 | 0.14 | Rem.
o 10 5 0.44 | 0.27 [ 0.005|0.019 | 0.68 | 0.06 | 0.12 | 0.02 | 0.14 | Rem.
JIS G4051 S45C | 0.42~ | 0.15~ | 0.035 | 0.030 [0.60~| | 0.20 | __ | Rem
S 0.48 | 0.35 | Max. | Max. | 0.90 Max. '

SAE-AISI 1045 | 0.43~

ot 0.50 0.050 | 0.040 | 0.60~ bam

Lz

Max. Max. 0.90

R H TR R

BeiE PSR b ARk 2 A G B e EE s BB 0 & 2B ASTM E8/EBM Rjede 1 g i
WP R% F BAEREE L RS E A TE A 8NF VAL R
BARGF » B F % KB R IRGE 23 FWE KRR TIHEY 338 MPa - 1R Uit s B A
BT ¥a s FHAP R TIE Y 674MPa - ¥ F T35 X 22.1% o
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17 A BT REEL LY R

R % k35 B (MPa) | '35 & (MPa) [ £ % (%)
FR1EH 390 675 21.4
PR EEH 361 690 21.1
1 E#3 326 680 22.6
R 3EH 369 685 22.0
B3 EEHD 377 680 21.4
R 3 E#3 342 675 21.3
R B EH 345 665 22.2
R B EEHD 312 670 22.7
b8 EH3 328 670 21.2
PR OEH 338 670 23.0
R 9 EEHD 333 665 23.0
RO E#3 340 670 23.0
10 BH#1 314 680 22.8
FR10 BEH2 334 680 22.6
310 243 373 680 22.0

T35 345 676 22.2

%8 i TMpo s R W RS

SR 5 % K35 & (MPa) | 18"t s & (MPa) | & & (%)
5 1 E#1 302 670 21.9
1 5H2 311 675 21.4
B 15#3 358 690 21.0
% 3 H#1 328 660 22.8
B 3 HLH2 334 670 22.9
% 3 EH#3 322 670 22.6
& 8 H#l 342 680 22.9
B 8 HLH2 324 675 21.9
% 8 5L#3 332 665 23.6
# 9 H#1 344 680 22.0
B 9 EH2 321 670 21.2
5 O B#3 338 675 21.7

Mo 10 g4l 340 665 21.3
Mo 10 542 331 665 22.1
o 10 543 326 660 21.9

T 330 671 22.1
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L3~ GEMTHR PR
WP RS RN AN H R RRR B RN R B rE RS
dod 99%m 0 X4 B HB 2 A B B (% ASTM EL40 Lf) » ¥ 5v & 4588 H T 2 A B 4P
o N ArER A RVE B 0 AR THE 91 HRBS SF &£ W 2% 2 H RRIHFEES 2
Fl A KgrEp it 20 SABC HKL T A GEG T VRAITERF R ARG -

19 3F WA A2 A BRI

e | =1 (%2 |23 #4 g5 Thow [ HB

L 919 | 922 | 934 | 91.2 | 90.2 | 91.8 195
F#3% | 960 | 96.0 | 936 | 96.1 | 985 | 96.0 216
F3 8% | 937 | 90.3 | 91.1 | 91.1 | 934 | 91.9 195
+#9% | 884 | 875 | 850 | 87.8 | 89.7 | 877 176
+3#10% | 948 | 954 | 96.1 | 950 | 957 | 954 210
w15 | 933 | 915 | 922 | 935 | 920 | 925 200
#m 3% | 89.0 | 889 | 886 | 89.1 | 886 | 88.8 180
#iw 8% | 866 | 89.0 | 885 | 882 | 86.8 | 87.8 176
#m 9% | 872 | 892 | 894 | 89.7 | 895 | 89.0 180
#im 105 | 868 | 88.2 | 885 | 89.6 | 89.3 | 885 180

LA Mo G A S BRR AR
d B 85~ O7F AriE I AR AR R SHATER A T 2 A MY JRELME 0 1R T
RGO SRR 2 A ARG R B TR Y G R RIA Y o R A G R
BRI o 50 R R BE Rk B R F e APM L TR G SR eI A T 2 A AR
Fatr o Mfm R 7~9-10~11~ 12 I3 5L s A § 2 2wt R & R 7 hodT T o
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W99 Ao 7 Hubw i T 2 4 AR T-1 L HE
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BI100 A6 7 HLAwER A § 2 4 A T-2 ] ML
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7

BI10L A6 7 HLewsp A § 2 4k A T-3 R VML
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WI103 Ao 7 BLbwEp A F 2 HTiE an AR
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B1104 4o O HLewEp A F 2 2 304k W SUH R
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3 April 2020
Our ref : 20/0371/MM

Taiwan Transportation Safety Board

11th Floor,

200, Section 3, Beixin Road,

Xindian District,

New Taipei City 231, TAIWAN (R.O.C.)

Attn : Mr. Thomas Wang — Chief Investigator (Investigator in Charge)

Dear Sir,
Thank you for your letter dated March 16, 2020.

Please find below answers to your queries based on information we could collect from the
nineties.

1. The involvement of the Freyssinet with the Nanfang'ao Bridge, please provide the
supporting documents if available.

Reply: From our records and questioning of Staff (still active, and some retirees);
Freyssinet did not have any involvement in this bridge.

2. Was there a Freyssinet sales office in Taipei between 1995 and 19982 The only channel
to purchase Freyssinet anchorages was from your sales channels during that time?

Reply: Freyssinet had a branch office in Taiwan which was created in 1995 and was
closed around 2003. It was the sole representative of Freyssinet in Taiwan.

3. How many Freyssinet Stay Cable systems (anchorages) were sold to Taiwan between
1990 and 1998. Please provide details information if available.

Reply: Freyssinet provided the stay cable systems to two bridges in Taiwan: The Mei-
shywe bridge in Taipei in 1994, sold through an agent (Pre-tech company), and the T-
05 Bridge in Tainan in 1998, sold through our branch office. Please refer to the list of
references Appendix A.

4. Would Freyssinet provide on-site supports/instructions for the installation of the stay
cables if Nanfang'ao Bridge were using Freyssinet products during that time?

Reply: Freyssinet was not involved in this Nanfang'ao bridge.

FREYSSINEeT Hong Kong Limited A\ 7
Unit 705-6, 7/F, Tower 1, Cheung Sha Wan Plaza, /e \ (> )

?_SIS ((:QSezu)nzg Sha Wan Road, Kowloon, Hong Kong.
el: 794 0322 Fax: (852) 2338 3264
E-mail : info@freyssinet.com.hk o e o s 10 HaAS tewwt: w7 A SUBSIDIARY OF & SOLETANCHE FReyssineT
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5. How to identify Freyssinet anchorage during the time between 1995 and 19982
Please provide supporting documents/examples if available.

Reply: Freyssinet's Stay Cable anchorages did bear an identification number [FI xxx]
on the face of the anchorage as shown on Appendix B.

6. Base on the photos attached with this mail, please identify whether the anchorages
in the photos were Freyssinet Anchorages or not. Please provide the reason.

Reply: Whilst pictures are never 100% clear (a visual inspection is preferable and
can be arranged when mobility restrictions will be lifted after the Covid-19
Pandemic).

From these pictures, we can see that it is NOT a Stay Cable system; please refer to
appendix C Fig. 19 which shows the Freyssinet system having the following
components:

a. Bundle of strands inside an outer HDPE sheath
b. Freyssinet monostrands composed of:

i. Galvanized strand

i. Wax that fills the interstices between the wires

i. High Density polyethylene sheath extruded onto each strand
An Anchorage steel tube which is housing the stuffing box
A stuffing box
Plastic bushings at the inner face of the anchorage block
Special stay cable jaws

"o Qo0

We hope the above answers / clarifications are of assistance to you, but please do not
hesitate to contact us for further details if required,

Yours faithfully,
For and on behalf of
FReyssIneT Hong Kong Limited

FREYSSINEeT Hong Kong Limited O\ N
Unit 705-6, 7/F, Tower I, Cheung Sha Wan Plaza, [ s\ ém‘ e
833 Cheung Sha Wan Road, Kowloon, Hong Kong. /HKaAAN

Ee:'; a(3512&%7@9;60322 Fax : (852) 2338 3264 g e e
% 3 yssinet.com.hk A SUBSIDIARY OF e SOLEeTANCHEe FReyssineT
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