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Low Temperature Impact Toughness of Steel S355NL for
Wind Power Tower Flange

Ge Wenying
(Special Steel Division, Laiwu Company, Shandong Iron and Steel Co Ltd, Laiwu 271104)

Abstract The tangential and axial impact toughness of steel S355NL for wind power tower flange (/% : 0. 14C,
0.228i, 1.35Mn, 0. 010P, 0.002S, 0. 06Cr, 0.01Mo, 0. 10Ni, 0. 03Cu, 0.40Ceq) at —20 ~ ~80 °C has been tested
and analyzed. The resulis show that with decreasing test temperature the V-type impact energy of steel S355NL decreases,
the ductile-brittle transition temperature of tangential specimen is lower than ~80 C (average impact energy at —80 °C is
76.89 J) and the ductile-brittle transition temperature of axial specimen is about —65 “C (average impact energy at — 60
C is 96,10 J and that at —70 C is 13,28 J), the morphology of impact fracture transfers from ductile shear fracture to
quasi cleavage fracture and until to complete cleavage fracture with “fan-shaped” cleavage pattern.

Material Index Steel S355NL for Wind Power Tower Flange, Low Temperature Impact Toughness, Ductile-Brittle

Transition Temperature, Morphology of Impact Fracture
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Table 2 Standard requirement for Charpy impact test (V
type) impact energy of steel S355NL /J

REEH S il zh Ay 2 124. 57 T, Bl ke B 1y
TR 127. 06 1, 3814 =50 J( =50 C, 400 ) A
=35 J( -50 C,51) WER,

&3 ME 2 T, S I pERE T
FeT REAG L A - 20 “CE - 60 °C, [i]—IREE T YI ik
o A [ R ) b T R BORR AT, B ) S ) eI 1R
M RER R MR T -60 CA I,

& 2(a) LI 4R U] i R B P i 20 SR B Y
RAMET TS, BEKE -80 CHAARR
v th. AR MARBEEEEN, I TR,
R TERE R “S” BRI LR, B & B B R

RERE By B
S el WM ¥ehBEE  @iftiR. [ 2(b) RER A E R
-50 =50 =35 =30 >21 T S REREE P B AR RILR, M - 60

HE BB 3 AR MR

R, RF2, ATHELRNOBMRELTREEE,
WRGBARUERRIFE 18 X r 8 15 P BE A ARAR SR 88, 38
Frpividge MR 51 20, -40, -50, - 60,
~70, -80 C, FEMEARACR N F LT i idke

CH -70 °C,HhRET 483 1,

R b TR B — A R T T B
AR , HGE— LA =50 T 1B R Re e (e, SERAR 0 [ )
Mese 2R Ty KT - 80 C; B BINEEE 2RI Ty
B -60 ~ —70 C, I HELHE, KEEHELR
BERLR -65 CLEHM,

RIYH JEE, -20 ~ —50 °C | CDW-60 #

TERAL, B304 BV Tk 2B — 60 ~ — 80 %3 SR SISSNL R E TR &)
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Fig.2 Effect of temperature on impact energy of tangential specimen (a) and axial specimen
(b) of test steel S355NL
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Fig. 3  Morphology of fracture macrostructure of test steel
S355NL tangential impact specimen ( —60 °C, Ay, 117.85 )
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Fig.4 Morphology of dimples at shear part ( ~80 C, 4, 26.31]) (a) and quasi-cleavage plans ( —60 C, A, 117.85J) (b) of

test steel S355NL tangential specimen fracture
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Fig. 5 Morphology of cleavage fracture of test steel S355NL
axial specimen fracture ( ~80 C, Ay, 24.80J)
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Fig.6 Morphology of structure of test steel S355NL: (a) tangential; (b) axial
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