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TOM TAT

Tich phdn J dwoc tinh todn dwa vao méi quan hé iing sudt-bién dang Ramsberg-Osgood & nhiét do
20°C cho mau compact tension (CT) ciia thép khong gi 304 cho truong hop ing sudt phdng va bzén
dang phang khi ty 1é chiéu dai vét nirt a/W thay doi. Tich phan J ciing dwoc tinh cho gia thiét img sudt
phang va bién dang phang bang phan mém Ansys. Gid tri tich phan J cho ing sudt phang va bién
dang phang thi khac nhau. Gia tri tich phan J (cua ing sudt phang va bién dang phang) 1y 1é thudn
VGi ty 1é chiéu dai vét mit a/W va tang rat nhanh khi ty 1é chiéu dai vét nirt I6n (a/W=0,7).

ABSTRACT

J integral was calculated based on Ramsberg Osgood stress-strain relationship at 20°C for

compact tension (CT) of 304 stainless steel for plane stress and plane strain when the ratio between
crack length a and width of specimen W was changed. Besides the results, J was also calculated and
simulated in the case of plane strain and plane stress with ANSYS. J values for the case of plane stress
and plane strain were different. J values increased with the increase of the ratio between crack length
a and width of specimen W and increased rapidly when the ratio was high (a/W=0,7).
I PAT VAN PE tuyén, EPFM dugc sir dung va thong s6 dau vét
nut c6 lién quan 1a tich phan J [3]. Day chinh la
Vét nirt va khuyét tat xay ra trong nhidu cdu  bai todn dat ra ma tdc gia da chon.
tric va thanh phan vi nhiéu Iy do. Cac vat lidu c¢6

thé da chira khuyét tat. Vét niit c6 thé xuit hién
trong giai doan san xuét, hodc sau dé 1a két qua
cua diéu kién moi truong. Sy hién dién cua cac
vét nit hodc khuyét tat co thé 1am giam dang ké
kha ning chiu tai cta cau trac dudi tac dong cua
tai trong va diéu kién moéi truong.

Co hoc pha huy sir dung cac khai niém tir co
hoc tmg dung dé phat trién mot sy hiéu biét Ve
truong g suat va blen dang xung quanh dau vét
nut khi mot vét nut Xudt hlen trong mot cu truc.
Mot kién thirc vé tng suat va bién dang giup phat
trién cac thiét ké tudi tho an toan va do hu hong
an toan cho cac cau triic. Khi ma ting xir ing suat
—bién dang va ing xir tai trong — chuyén vi 1a phi

II TICH PHAN J

1. PINH NGHIA [8]: Tich phan J 1a mot
trong cac thong sb duge chép nhan rong rai nhét
cho co hoc phéa huy cho vat li¢u dan déo. Tich
phan J dugc dinh nghia nhu sau:
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o
trong d6 W la mat d6 nang lugong bién dang, T
la mat do nang lugng dong hoc, o dai dién cho
nhitng Ung suit, u 1a vector chuyén vi,val la
contour trong do tich phan duogc tinh toan.



Ddi v6i mot vét nirt trong mot vat liéu dan hoi
tuyén tinh, tich phan J dai dién cho toc do giai
phong nang luong. Ngoai ra, bién do cua truong
{rng suat va bién dang dau vét niit dugc dic trung
boi tich phan J cho mot vét niit trong mot vat liéu
dan hdi phi tuyén.

2. TICH PHAN J PUQC XEM NHU LA
HE SO CUONG PQ UNG SUAT [8]

Hutchinson va Rice va Rosengren ddc 1ap cho
rang tich phan J mo ta dic diém cua ving dau
vét nat trong mot vat li¢u dan hoi phi tuyén. Ho
timg cho rang c6 mot mdi quan hé gilta Umg suat
va bién dang. Néu bién dang dan hdi dugc bao
gom, cac mbi quan hé bién dang don truc duoc
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0,0, 1a Gng suat tham khao (the field stress) va
g, = 6,/E, o la mot hang s6 khong thir nguyén,
van la cac thanh phan cing. Ho da chi ra rang,
& mot khoang cach rat gan véi dinh vét nit va
trong ving déo, (mg suat va bién dang dau vét
ntt ¢6 thé duoc thé hién nhu sau:
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Déi véi vat liéu dan hdi, n = 1 va phuong trinh
tréndydoant; _ 1/ _ suy bién 1a phtthop v&i co
Ty Ty '
pha huy dan hdi tuyén tinh.

IIL.THI NGHIEM KEO PON TRUC
(Tiéu Chuan Viét Nam TCVN 197: 2002, ISO
6892:1998 VAT LIEU KIM LOAI — THU
KEO O NHIET PQ THUONG)[10]

Chuan bi mau c6 kich thude 3x40x400.
Tién hanh thi nghiém trén may Torsee.
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Do thi Ung suat-Bien dang
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Hinh 1: D thi Ung suit — bién dang twong dbi

Dang d6 thi tmg xtr Ung suét — bién dang nhu
trén khang dinh thép khong gi 304 1a vét ligu déo.
(D0 thi bao gdm doan thang (0 < o = 350MPa)
(0 = o = 350MPa): giai doan dan hoi, duong
cong (g = 350MPa)(o > 350MPa): giai doan
déo, o su bién dang déo rat 16n trude khi dut.

IV. TINH J DUA VAO QUAN HE
UNG SUAT - BIEN DANG RAMSBERG -
OSGOODI10]

Phuong phap nay duoc dé xuat dé xac dinh cac
thong s6 khi thiéu s liéu thi nghiém. Viéc dénh
gia J khong phu thudc vao do ludng tai trong —
chuyén vi, thay vao d6 chuyén vi duogc tinh toan

tir tinh chat bién dang cta vat liéu @, &5, o vd m.
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Hinh 2: Mau Compact tension [4]

Mau CT c6 B = 12mm, W = 24mm va chiéu
dai vét nit 13 a mm lam tir thép khong gi SU
304 duogc thi nghiém ¢ 20°C. H¢ sb Ramsberg -
Osgood cho vat liéu nay ¢ 20°C[9]:

o, = 206,B8MPa
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a = 1,89
gy = 1,06.107°
m=25

E=195,12.10°MPa

Néu tai tac dung 1a 13kN, tinh J cho 2 truong
hop tng suit phing va bién dang phéng khi

05=<a/W=0705=a/W=07[3]

Hinh 3 J va a/W (Ung Esué“lt phang
va bien dang phing)
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J (truong hop tng sut phang va bién dang
phang) tang ty thuan v4i a/W va tang rat nhanh
khi a/W>0,6.

V. MO PHONG BANG PHAN MEM
ANSYS.[10]

Cho ung suit tic dung thay doi tir 1Mpa,
50Mpa, 100Mpa khi a/W=0,5; 0,6; 0,7[3]

Thuc hién nhu sau:

\ Mat vét nut
Bién doi Xuing

DPau vét nut
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Hinh 4 M6 hinh hoa véi Ansys

Két qua
Bién dang phing (Plane Strain)
J(ET w5 IMPa 50MPa 100MPa
a/W=0.5 0.00037245 | 0.94509 3.9369
a/W=0.6 0.0007406 1.9221 9.9691
a/W=0.7 0.0018534 6.0801 114.27

Ung suét phing (Plane Stress)
(K] m) 1MPa 50MPa 100MPa
a/W=0.5 0.00040665 1.0804 5.2164
a/W=0.6 0.0008139 2.3763 25.825
a/W=0.7 0.0020367 14.381 Error

Hinh 5Moéi quan hé T vaa/W khi a/W thay
ddi (Bién dang phang)
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Hinh 6 M oi quan hé T va a/W khi a/W thay doi
(Ung suat phing)
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Nhan xét: gia tri tich phan J (cho tng suét
phang va bién dang phang) ty 1¢ thuan voi
ty 1& chiéu dai vét niat a/W va tang rat nhanh
(¢ = 50MPa)(g = 50MPa) khi ty 1¢ chiéu dai
vét nut 16n (a/W 0,7). Gia tri tich phén J cho
g sut phang va blen dang phang khac nhau.
Su khéac nhau nay 1a rat co y nghia. Do 1a van dé
khi xéac dinh J cho két cAu dudi tai dan hoi — déo
thi thira nhan su c6 mit cta Gng suat phang va
bién dang phang. [4]

VI. KET LUAN

Tich phan J ty 1¢ thuan véi ty 1& chiéu dai vét
nat a/W va ting rat nhanh khi a/W 16n (a/W=0,7).
Gia tri J cho ung suat phang va bién dang phang
khac nhau. Su khac nhau nay rat c6 y nghia. D6
1a van dé khi xac dinh J cho két cau dudi tai dan
hoi — déo thi thira nhan sy ¢6 mit cla ung suat
phing va bién dang phang. [4]
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