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Phirong phdp do ton that nang lwong ciia mau thi nghiém moi

PHUONG PHAP PO TON THAT NANG LUQONG
CUA MAU THI NGHIEM MOI

Van Hitu Thinh

ABSTRACT

The energy dissipated per cycle is one of the mechanical properties of steel matrials. In
order to determine the energy dissipated per cycle of the materials, we can use several
methods. The hysteresis loop method is the most common method for evaluating the
energy dissipated of the materials. The hysteresis loop area is equal to the energy dissi-
pated per cycle of the materials. The procedure of this method is presented in this paper.
The hysteresis loop has been related to the material fatigue, so we applied this method
to measure the energy dissipated of the steel fatigue samples. The experimental results
show that the energy dissipated of the samples varies with the number of fatigue cycles.
These results are used to predict fatigue lifetime of the structural materials, machine

parts.

1. MO PAU

Theo [6] dbi véi vat liéu kim loai, khi
g suit va bién dang thay doi theo thoi
gian thi quan hé giita img sudt G va bién
dang € xac dinh theo:

o=E,(1+jh(®)e (1)

Trong d6: h; 1a hé sd ton hao hay hé
s6 giam chan hay hé sé can (damping
coefficient).

Nhuw vdy hé 56 can la gi?

Hé s6 can biéu dién sy bién ddi co ning
thanh nhi¢t nang va luong nhiét nang nay
that thoat vao moi truong xung quanh.
Trong k¥ thuat c6 nhiéu loai can nhu can
Coulomb, can nhét, can két cdu, can tur
tré....Trong d6, can két ciu 1a dic biét quan
trong khi nghién ctru vé dao dong va hién
tuong mai cua vat li¢u.

Trong thuc nghiém, thay vi x4c dinh hé
sO can ta xac dinh murc do ton that ning
lugng trong mot chu ky ctia mau thi nghiém
hay chi tiét may. Ton thit ning luong nay
duogc biéu thi boi dudong cong quan hé giita
luc va chuyén vi khi ting tai va khi giam
tai 1a khong trung nhau va tao thanh duong
cong tré nhu hinh 1. Dién tich ciia dudng
cong tré bang ton that ning lugng trong 1

chu ky dao dong cua vat li¢u. Hinh dang
va dién tich cta dudng cong tré phu thuodc
vao vt liéu, ung suat va kich thudc cua
chi tiét may. Noi chung, vat li¢u kim loai
bién dang dan hoi khong tuyét ddi, do do
khi chiu dao dong trong vat li¢u c6 su ton
that nang luong do bién dang dan hoi tré.
D6 1a két qua cua su chuyén dong tuong
dbi gitta cac phan tir ctia vat liéu trong qua
trinh bién dang.

/

Hinh I1: Puwong cong tré
To6n that nang luong trong 1 chu ky duoc
xac dinh bang dién tich duong cong tré va
tinh theo biéu thuec:

AE = j Fdx (2)
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Trong d6 F va dx: lyc tac dung va chuyén
vi tuong ung.

Ddi vi hé ¢6 can két cAu, ton that nang
luong trong 1 chu ky dao dong dugc tinh
theo bi€u thirc:

AE =7khX* (3)

Trong do

X: bién do dao dong trong 1 chu ky

h: hé s6 can két ciu.

k: d§ cting cua hé.

Dbi voi hé cd can nhdt, ton that ning
luong trong 1 chu ky dao dong:

AE =mc,0X’ (4)

Trong do

Cv: hé b can nhét
O : tan s dao dong (rad/s).

Tir (3) va (4) ta nhan thay:

* Poi voi hé co can két ciu thi ton that
nang lugng trong 1 chu ky khong phu thude
vao tan so dao dong.

* POi v6i hé ¢6 can nhét thi tén that
nang luong trong 1 chu ky ti 1€ véi tan so
dao dong.

II. PHUONG PHAP DO T()N THAT
NANG LUQONG CUA MAU THi
NGHIEM MOI

2.1. Muc dich

Khao sat sy thay doi cua ton thit ning
luong trong mot chu ky cua vat liéu mau
thi nghiém maéi uon c6 chuyén dong quay.

2.2. K§ thuat do

Trong thuc nghiém cé nhiéu ky thuat
do dé xac dinh hé s6 can va ton that nang
lugng cua vat liéu mau thi nghiém:

« Phuong phép chia d6i chiéu rong.
« Phuong phap hé s6 khuéch dai.
* Phuong phap d6 giam Loga.
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«Phuongphapdodiéntichduongcongtré.

Trong dé tai nghién ctu, ta 4p dung
phuong phap do dién tich dudng cong tré
vi phuong phap nay cé cac dac diém sau:

+ Cho phép do dong trong qua trinh thi
nghiém.

+Ké&t qua do dat do chinh xac cao hon, tin
cay hon, str dung cho mgi mo6 hinh lyc can.

+ Phu hop véi cac thiét bi do hién dai
cua phong thi nghiém.

2.3. Miu va thiét bi thi nghiém

Mau thi nghiém bang thép AISI 1045
¢6 thanh phan (%): C = 0,45; Si = 0,30;
Mn = 0,70; S = 0,04. D6 bén kéo o = 650
N/mm?2. Hinh dang va kich thuéc mau thi
nghiém nhu hinh 2. Thiét bi thi nghiém
moi nhu hinh 3.

: *ﬁl

o

e —

Hinh 2: Méu thi nghi¢m
2.4. Phwong phap do

Diéu kién thi nghiém 1a khong thay
d6i d6i voi mdi mau thi nghiém, chang
han nhu lyc tac dung, toc d6 quay, ché do
do,...Thoi gian 1dy mau 1a sau mdi dot thi
nghiém dugc 105 vong quay. So do thiét bi
do nhu hinh 4.

Tin hiéu do hién thi trén 2 kénh cua may
do FFT (Fast Fourier Transformer):

+Kénh A: tin hiéu chuyén vi ctia mau thi
nghiém (do bang dau do proximity probe)
c6 dang hinh Sin nhu hinh 5

+ Kénh B: tin hi¢u lyc dong, c6 dang
hinh Sin nhu hinh 6
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+ Két hop tin hiéu trén 2 kénh A va B
bang chuc nang cua may do FFT, ta dugc
duong cong tré nhu hinh 7.

+ St dung chuong trinh da xay dung,
ta xac dinh duoc dién tich cua duong cong
tré. Dién tich ciia dudng cong tré = ton that
nang lugng trong 1 chu ky (= chu trinh tng
suit ) ctia mau thi nghiém.

Hinh 3: Thiét bi thi nghi¢m méi

May tinh May do FFT

_aks
Amplifier =S
Filte ' I

Bo chuyén dai
tin hiéu luc dong

Bo ngudn

Truc quay

il

Load cell

Kich
thay luc

Hinh 4: So dé thiét bi do
2.5. Trinh tu thi nghiém

+ Buéc 1: Trén may do FFT chon hién
thi kénh A trong mién thoi gian. Tin hiéu 1a
chuyén vi cia mau thi nghiém. D6 thi co
dang hinh Sin nhu hinh 5. Ké d6 giao tiép
v6i may tinh bang phan mém CF350, luu
file dir lidu.

+ Bude 2: Trén may do FFT chon hién
thi kénh B trong mién thoi gian. Tin hiéu la
lyc tac dung 1én mau thi nghiém nhu hinh
6. Giao tiép voi may tinh bang phan mém
CF350, luu file dit li¢u.

+ Buée 3: St dung phan mém vé va tinh
dién tich duong cong tré = ton thit ning
luong AE trong 1 chu ky ung suat cua
mau thi nghiém. Trong lan do 1 vi mau thi
nghiém con md&i nguyén nén dittén AE |
g v6i sé chu ky tng suét N,=0.

+ Burde 4: Tiép tuc tién hanh thi nghiém
cho dat 105 vong quay, dung may khoang
60 phut dé nhiét dd ctia mau thi nghi¢m
tré vé bang nhiét 6 ctia phong thi nghiém
(nham loai trir anh huong cua yéu té nhiét

dén AE)

+ Buoc 5: Cho may thi nghi¢ém chay lai.
Luu y, gilt nguyén ché d¢ thi nghiém va
tién hanh lay mau do lan 2.

Lay mau do lan 2:

Tién hanh twong ty nhu khi 1y mau do
lanl. Két qua dugc cap so liéu (AE > Np).

Tién hanh twong tu cho cac 1an lay mau
tiép theo cho dén khi mau thi nghiém bj gy
do mdi, ta dugc n cdp so ligu (N, AE ).
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Hinh 5: Tin hiéu chuyén vi
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Hinh 7: Puwong cong tré

2.6. Két qua thi nghiém

Toéng quat, ta biéu dién ton thit ning
luong tuong doi y cua vat liéu mau thi
nghiém theo ton thuwong moi x.

Tén that ning luong tuong doi trong 1
chu ky cua vat li¢u mau thi nghiém:

AE.
=" (5
y AE, ()

Trong d6

AE :ton that nang luong tmg voiN, =0
AE t6n that nang luong tng véi N,

Tén thuong moi:

n

x:D:Z% (6)

i=1 i
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Trong do:

n: s6 chu trinh Gmg suat da thi nghiém.

N.: s chu trinh tmg suat tinh t&i khi mu
thi nghiém bi pha huy do moi.

Khi x = D = 1: mau thi nghiém bi pha
huy do mai.

Két qua thi nghiém duogc trinh bay &
hinh 8

——MAU 1 /
4.5 { {=—s—MAU2 }
—=—MAU 3
4.0 | |==———TRUNG BINH

TON THAT NANG LUGNG TUONG D01

TON THUONG MOI

Hinh 8: Su’ thay ({0‘7 ciia ton that ning lwong
twong doi theo ton thwong mai ciia vt liéu
Két qua thi nghiém chung to rang: anh

hwong cua hién tuwong moi cua vat liéu lam
ting ton that nang heong twong doi theo
ton thiwong méi ciia mau thi nghiém.

Tir sb liéu trung binh cta cdc miu thi
nghiém, ta dugc duong cong (goi la duong
trung binh). Ap dung phuong phép binh
phuong nhé nhit, ta dugc phwong trinh
biéu dién su ting ciia ton that ning luong
tuong ddi y theo ton thuong moi x:

y =1,1163¢*>* (7)

Do sy thay ddi cua ton that ning luong
cua vat liéu lac méi (dugc xac dinh tur thi
nghiém theo phuong trinh 7), nén tai mot
thoi diém nao do ta do duoc dai luong y
cuia vat liéu chi tiét may, két cdu, ta c6 thé
xac dinh thoi gian da st dung va tudi tho
con lai cua no.

2.7. Dy bio tudi tho con lai

Trong thuc té cac chi tiét may, két cau
thuong chiu tic dong cia tai trong ngau
nhién. Sau day ta trinh bay phuong phap
tinh tudi tho con lai cia két ciu chiu tai
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trong ngau nhién.

Gia thiét vat liéu tuan theo phwong trinh
duong cong mdi Wohler:

N:C(%j (8)
GA

Trong do:

m=2+4,C: hing sd phu thudc vao vat
liu

5, : bién do tmg suat khi thi nghiém.

r: bién d6 ung sudt tng véi sd chu
trinh rng suat = C.

N: s6 chu trinh tmg suit cho dén khi vét
liu bi pha huy moi.

Theo [5] ta c6 biéu thic xac dinh ton
thuong moi:

m/2
m 9
T Com ) O

Trong do:

— —tgz—1
I' 1a ham gamma: I'(z,a) = Ie t7dt

C, m, Sx xac dinh tir phuong trinh (8).

T _: chu ky trung binh céc diém cuc dai
(s)

m,: momen béc 0 cua mat do phd tng
suét.

Tubi tho trung binh cia két cau:

1
L=— (10)

Gia thiét tai thoi diém t ta do dugc ton
that nang lugng tuong d6iy trong 1 chu ky
ctia vat liéu chi tiét may, két cau Tu phuong
trinh (7) ta xac dinh duogc ton thuong moi
x tuong ung. Khi do tudi tho con lai duoc
du bao theo:

=(1-x)L (1)

conla1

Céc vi du minh hoa c6 thé tham khao [5].
III. KET LUAN
Tukétquanghiéncirutacomotsdkétluan:

* Gi6i thiéu mot phuong phap do ton
that nang luong trong 1 chu ky ctia vat liéu.
Pay 1a 1 phuong phap rat hitu hiéu trong
nghién ctru thyc nghiém co hoc vat liéu.

* Xac dinh dugc qui luat tang ton that
nang lugng cua vat li¢u theo ton thuong
moi (d6 thi ¢ hinh 8 va phuong trinh 7).

* Gidi thiéu mot phuong phap moi dé
du bao tudi tho con lai cua chi tiét may, két
cAu (phuong trinh 11). Pay 1a co s& khoa
hoc ban ddu nhim xay dung mot phuong
phap tinh tudi tho con lai cho cac chi tiét
may, két ciu.
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