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Tém tit

Thi nghiém kéo thép la mot trong nhitng thi nghiém
quan trong nhat cia cdc thi nghiém ky thudt cho
thép cot bé tong. Trong bai béo nay, cdc thi nghiém
kéo thép dwoc thuc hién voi cdac mau thir la thanh
thép van CB-300V cia Céng ty LDSX Thép
VINAUSTEEL c6 dwong kinh 12, 14 va 16mm. Quad
trinh thi nghiém tudn theo TCVNI97-1:2014 -
phuwong phap B voi may kéo WA-1000. Cac gia tri
“Gioi hgn chay trén”, “Gioi han chay duwoi”,
“Gidi han bén kéo” dwoc xdc dinh thong qua thi
nghiém voi hién twong phd hiy twong img. Anh
heong cia toc do gia tdi (toc do vmg sudt) dén cdc
gia tri trén cua vat liéu dwoc phan tich, tie do, cac
tac gia kién nghi dai toc do gia tai phit hop.

Tir khoa: TCVNI197-1:2014, CB300-V, gidi han
chay trén, gidi han bén kéo, toc dp vmg sudt.
Abstract

The tensile test is one of the most important of
engineering tests for concrete reinforcement bars.
In this paper, steel tensile tests were carried out
with test specimens of CB-300V rebar of
VINAUSTEEL Company with diameters of 12, 14
and 16mm. The process of endurance testing
according to TCVN197-1:2014 - method B with
WA-1000 testing machine. The values of “upper
yield strength”, “lower yield strength”, ‘“tensile
strength” were determined through experiment
with the fracture subjects respectively. The effect
of the loading rate (stress rate) on those values
was analyzed, based on that, authors suggest the
appropriate loading rate range.

Keywords: TCVNI197-1:2014, CB300-V, upper
yield strength, tensile strength, stress rate.

1. Mé dau

Trong xdy dung hién nay, két cau bé tong cot
thép 1a vat liéu dwoc sir dung rong rai voi nhidu dang
khac nhau nhu dém, ban, cft, vom,... trong do bé
tong ¢t thép st dung thanh ¢t mém (cbt tiét dién
tron) chiém da sb. Trudc khi dwa vao su dung, viéc

xé4c dinh cac chi tiéu co hoc va vat 1y cia mau thép
cdt bé tong 1a can thiét. Xéac dinh cudng do chiu kéo
la chi tiéu co hoc co ban trong thi nghiém ddi véi
thép tron. Cong tac thi nghiém nay dugc thuc hién
trong nhitng phong thi nghiém hop chuan véi quy
trinh thi nghiém yéu cdu tudn theo cac tiéu chuin
hién hanh.

Tiéu chuan thi nghiém xac dinh cudng d¢ chiu
kéo cua thép hién dang st dung ¢ nudc ta [a TCVN
197-1:2014, tiéu chuén nay duoc bién soan dya chu
yéu vao tiéu chuin ISO 6892-1:2009 (c6 tham khéo -
khong vién dan tiéu chuin ASTM A370, ASTM
Designation ES/E8M-16a).

Trong tiéu chuin nay, trinh ty xac dinh cuong do
chiu kéo da duge néu cu thé. Tuy nhién viéc xac dinh
va sur dung téc do gia tai khi kéo chua duoc dé cap chi
tiét trong tiéu chun, vi mot sb Iy do ma viéc dé xuét dai
tc do thur nghiém dugc khuyén céo 1a s8 dé cap sau khi
chinh stra hay bién soan méi tiéu chuén [1].

Qué trinh thi nghiém thuc t& cho thiy nhiéu ky
thuat vién thi nghiém gia tai chua tuan thu tiéu chuan
mot cach nghiém ngit. Cac bao cao ciing khong dé
cap chi tiét dén toc do gia tai (tdc do ng suat) ma
chi tdp trung cho cac gia tri “Gidi han chay trén”,
“Gi6i han chay du6i”, “Gidi han bén kéo”, “Po dan
dai/dd dan dai tuong ddi” - 1a céc chi tiéu co hoc truc
tiép dung dé két luan 16 thép co dap tng yéu cau
thiét ké va dugc sir dung cho cong trinh hay khong.

Trong nghién ctru ndy, nhom tac gia da chudn bi
cac to mau thir bang thanh thép van duong kinh
12mm (D12), thi nghiém kéo bang may kéo nén van
nang WA-1000 (loai hién thi két qua truc tiép, khong
c6 may tinh diéu khién) véi cac toc do gia tai (toc do
(g sudt) tang dan tir 0,5kN/s-4,0kN/s, kiém nghiém
lai v&i cac t6 mau D14, D16. Phén tich két qua va
dua ra kién nghi dai tbc phu hop véi timg nhém
duong kinh.

2. Phwong phap nghién ciru
2.1. Vit ligu

Thi nghiém trong phin nghién ciru nay sir dung
thanh thép van dung lam c6t trong cac két ciu bé

SO 75 (05-2023)



TAP CHi ISSN: 1859-316X
Pty >
KHOA HOC CONG NGHE HANG HAI

-JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

KHOA HOC - CONG NGHE

Hinh 1. Cic bé thép tai kho ciia dai Iy VINAUSTEEL

Hinh 2. Ky hiéu ciia nha sin xudt trén thanh thép

(logo cua nha san xudt, ky hiéu mac thép viét tit CB3,
dwong kinh d12)

tong cbt thép voi méac thép CB300-V cua Cong ty
Lién doanh sin xuit Thép VINAUSTEEL. O giai
doan thi nghiém thir nhat, sir dung thép c6 duong kinh
danh nghia thanh D=12mm, dién tich danh nghia mat
cit ngang An=113mm?2 khéi lwong Im dai Ia
0,888kg/m v6i sai léch cho phép +6% [2]. Thép mau
duoc ché bi tir cdy thép thing dai 11,7m (Hinh 1, 2).

2.2. Ché bi méu thir

Can cr TCVN197-1: 2014 phy luc D, cac thanh
méau dugc cét tryc tiép tir thanh thép nguyén bing
méy ct cdm tay, vi tri cit quin khin dm dé giam
nhiét do dia ma sat ct thép tao ra (thanh mau khong
qua tién giam cip). Mdi t6 mau thir gom 03 thanh,
mdi thanh c6 chiéu dai phan thi nghiém la
Lc=250mm (Hinh 3), chiéu dai phan dau dé kep
trong ngam kep mdi phia 1a 100mm, tong chiéu dai
ctia mot thanh mau thir 1a Lt=450mm [1].

Cac thanh mau thir dugc vach ddu cac doan
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Hinh 3. Vach diu doan 50mm va ky higu cdc thanh ciia
16 miu
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Hinh 4. May kéo nén van ning WA-1000
(Céng ty TNHH ché tao thiét bi nghi khi Long Chdn vi
nghiép, Ha Bdc, Trung Quéc ché tqo)

50mm va ghi ky hiéu dé tién theo ddi trong qua trinh
thi nghiém (Hinh 3). Sau khi ché bi miu, cac t6 mau
dugc bao goi bang bat dira mong, quéan bang dinh va
van chuyén dén phong thi nghiém, bao quan trén gia
kho thoang, dam bao cach xa mat nén dé khong bi
4m gay gi thanh mAu.

2.3. Thiét bi va trinh tw thi nghiém

Toan bg cac t6 mau dugc thi nghiém kéo trong
diéu kién nhiét d6 phong bang may kéo nén van ning
WA-1000 (Hinh 4). Qua trinh thir kéo cac t6 mau
dugc thuc hién theo phuong phap B-TCVNI197-1:
2014.

Thanh miu thir dugc dua 1én gia, cd dinh 2 déu
thanh miu bang mam kep (Hinh 5), kiém tra va hiéu
chinh d6 dung tim ciia thanh mau. Thiét lap ché do
gia tai va chay may. Quan sat man hinh hién thi néu
phét hién c6 hién tugng bét thudng vé cac chi s6 va do
thi “biéu dién mdi quan hé g suét - bién dang” trong
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qua trinh kéo thi dimg may, thay thanh mau khac va
thir lai. Qua trinh kéo thanh thép miu duoc thuc hién
dén khi thanh mau dut han (thong thudng trong thi
nghiém, cac ky thuat vién han ché viée nay, chi kéo
dén khi xuat hién khu vuc c6 tiét dién giam yéu rd rét
1a dimg dé tranh hai bo gia tai thuy lyc va ngam kep).
So db nguyén 1y ciia mau thir kéo moé ta trén Hinh 6.
Téc do gia tai ung véi timg t6 mau thép D12 dugce
trinh bay chi tiét trén Bang 1 (gi4 tri nay dwoc tinh quy
dbi tir bang 3 - tbc do tmg suit - TCVN 197-1:2014
[1] - theo dién tich danh nghia mat cit ngang cua
thanh mau).

Két thiic thi nghiém giai doan 1, can ctr vao hién
tugng pha huy ctia cac thanh mau, nhém nghién ciru
tiép tuc thir nghiém giai doan 2 vdi cac t6 mau co
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duong kinh D14, D16. Tuy nhién, dé tiét kiém kinh
phi, cac phén tich dua trén két qua thi nghiém mau
D12 cho phép dy doan tdc do gia tai cho cac thanh
mau c6 dudng kinh 16n hon nén sb t6 mau thir giam
di. Téc @6 gia tai ung véi timg t mau thép D12
duoc trinh bay chi tiét trén Bang 2.

3. Két qua va thao luin

Quan sat qua trinh thi nghiém ban dau cho thiy:

- Hién tuong thu hep tiét dién thanh thép miu
phu thudc vao tdc do gia tai mot cach rd rét;

- Vi tri dut (ph4 huy) trén thanh miu phan 16n &
lan can vi tri ngam kep (trong khoang 50mm & ca
ngam trén hoac ngam dudi) tuy nhién cling co truong
hop thanh mau bi dut ¢ khoang giita. Piéu nay ciing

D=12mm

=
iy
]

Hinh 5. C8 dinh méu thir trén mdy kéo bang mam kep ~ Hinh 6. So' dé nguyén lyciia méu thir kéo (P li lie kéo

(anh chup khi cdc tém béo hé dwoc mo)

¢6 tdc dp bién thién tiry thuc vao t6 méu thir)

Bing 1. Téc dp gia tdi vdi cdc t6 méu thép D12

TT Ky hiéu t6 mau Téc dp gia tai R (kN/s)
1 Ml 0,5
2 M2 1,0
3 M3 1,5
4 M4 2,0
5 M5 3,0
6 M6 4,0
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cho thdy qua trinh san xuét cic thanh thép van chua
dam bao tuyét ddi ddng nhat vé vat liéu, duong kinh
tiét dién. Hién twong nay ciing c6 thé thiy bang mat
thudong khi quan sat cac gai thép va kich thudc 2
duong gan doc (Qua trinh thi nghiém, nhém nghién
ctru da chon loc cac thanh thép chua bi tdic dong co

Press"Enter' key to continue

No

Hinh 7. Man hinh két qud thi nghiém kéo thanh thép
méu D12 véi toc dp gia tii 1,0kN/s

hoc gy bién dang, khong lam thanh miu tir cac
thanh thép phai nin thang dé han ché cac 4n ty).
Thuc hién quéa trinh thi nghiém phuc vu cho
nghién ctru nén nhém nghién ctru lya chon két qua
thi nghiém cua thanh mau dién hinh, khong lay gia
tri trung binh nhu khi 1am béo cao thi nghiém kiém

Enter“key to continue
No

Hinh 8. Man hinh két qud thi nghiém kéo thanh thép

méu D16 véi toc dp gia tii 2,0kN/s

Bing 2. Téc d¢ gia tdi véi cdc té mau thép D14, D16

TT Ky hiéu t6 mau Téc do gia tai R (kN/s)
1 T14-1 1,0
2 T14-2 2,0
3 T14-3 3,0
4 T16-1 1,0
5 T16-2 2,0
6 T16-3 3,0
Bing 3. Tong hop két qua thi nghi¢m
Két qua
Téc dd D¢ gidn dai | Do gian dai Gidi han Gié6i han
TT | T6 miu gia tdii R Wng véi giéi | tong cia chiy trén bén kéo
(kN/s) han bén miuLm | Reh (MPa) | Rm (MPa)
LFm (mm) (mm)
1 MI 0,5 61,83 75,02 490,54 666,54
2 M2 1,0 56,37 68,31 489,8 673,9
3 M3 1,5 60,8 75,68 4823 662,4
4 M4 2,0 61,1 74,65 4773 653,8
5 M5 3,0 60,35 77,30 498.,7 668
6 M6 4,0 60,8 74,3 489,1 663,2
7 T14-1 1,0 60,1 63,2 389,76 584,78
8 T14-2 2,0 60,1 64,1 379,52 588,28
9 T14-3 3,0 61,38 64,7 392,05 601,27
10 T16-1 1,0 63,96 84,52 358,2 548,1
11 T16-2 2,0 62,20 76,90 378 567,9
12 T16-3 3,0 60,13 76,79 3845 572,1
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tra, d6i sanh thong thuong. Chi tiét két qua thi
nghiém duoc trinh bay trong Bang 3.

Khi thi nghiém mau thir phuc vu cho kiém tra,
dbi sanh v&i cac loai may kéo/nén khong c6 bo dicu
khién k¥ thuat s6 (diéu khién bang may tinh), ban
dau, cac ky thuat vién thuong ting tai & muc 16n,
quan sat khi bit diu chém thém chay thi giam tc do
gia tai. Viéc 1am nay cho phép riit ngan thoi gian thi
nghiém nhung thanh mau thtr chiu tic dung cta luc
kéo vai toc do gia ting bién thién chic chin s& cho
két qua khong chinh xac boi giai doan dan hoi véi
thép xdy dung théng thuong ngin, chi thao tac
nhanh/cham vai gidy 14 anh huong dén thém chay.
Khi két thuc giai doan chay thi phan ctng hoa ciing
bi anh huéng. Do d6, viéc giit n dinh toc do gia tai
1a hét strc can thiét. V& mit dinh tinh thi toc do gia
tai khi kéo thép nho s& cho két qua d& quan tric va
xur 1y, trang thai lam viéc khi thi nghiém cua mau
thép s& gan tuong ddng voi trang thai lam viéc cia
thanh cdt trong két céu, két qua thi nghiém sé& chinh
x4c nhung nang suit thi nghiém giam, anh hudng
dén thoi gian khai thac may va hiéu qua kinh té.

Quia trinh thi nghiém véi cic mau thir D12, D14
va D16 bang may kéo diéu khién co hoc cho thay:
Viéc khong ché tdc do gia tai & mirc thip 0,5kN/s
rat kho khan. Viée diéu téc bang nim xoay c6 do
nhay thip, hé théng diéu khién bom thiy lyc cua
dau kéo phan hdi chdm nén khi man hinh hién thi
dugce toe do mong muén thi tdc do cua bo kéo lai
chua dat dén mirc can ap dung nén tri ) tiép tuc
nhay. Thiét 1ap téc do gia tai & muc nay véi may
kéo WA-1000 hodc twong duong 1a khong kha thi.
Véi cac loai may kéo co thiét bi didu khién toan
phan bang may tinh nhu INSTRON series 3400 trg
1én hodc twong duong thi c¢6 thé nghién ciru thir
nghiém thém dé ap dung [3, 6].

V6i thanh thép van duong kinh nho D12, két qua
thi nghiém cho thiy khi thi nghiém kéo véi dai toc
1,0kN/s-1,5kN/s thi qué trinh kéo dién ra c6 biéu db
kéo tuong ty nhu co s¢ 1y thuyét truyén thong da
trinh bay, thoi gian thi nghiém trung binh khoang
120s. (Viéc két qua thi nghiém cho gia tri Reh, Rm
16n hon nhiéu gi4 tri cong bd cua nha san xuat [4] 1a
hoan toan binh thudng vi con nhiéu yéu t6 anh
huéng nhu thanh phin mé thép, phuong thirc lam
ngudi, cing hoéa,...). O tdc do gia tai 2,0kN/s thi thoi
gian thi nghiém ngén lai (trung binh khoang 110s),
d6 gian dai Gmg véi giGi han bén ting nhe nhung gidi
han chay trén va gi6i han bén kéo ¢6 xu thé giam. Vi
tri pha huy tién gan lai diém ngam.

Vé6i dai téc do 3,0kN/s dén 4,0kN/s, thanh thép
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mau D12 nhanh chéng dat dén thém chay, khoang
cach tir thém chay dén gidi han bén kéo ngin lai va
mau rt nhanh bi pha huy, thoi gian thi nghiém rat
xudng con khoang 85s. Tuy sy sai léch vé giéi han
chay trén va gi6i han bén kéo so véi dai toc
1,0kN-1,5kN/s khong nhiéu nhung c6 hién tugng suy
bién biu dd kéo, sau khi vuot qua Rm thi biéu dd
kéo gan nhu lao thiang xudng va dén trang thai pha
huy. Pac biét doan ban dAu, luc kéo tang nhung bién
dang khong ting roi chuyén sang doan dan hoi (Hinh
9). Nhu vay c6 thé thay, voi thanh thép duong kinh
nho D12, téc do gia tai khong nén vuot qua 1,5kN/s.

Press" Entex "key to

cont inue

¥ No

Hinh 9. Mdan hinh két qud thi nghiém kéo thanh thép
mdu D12 véi téc dp gia tii 3,0kN/s

Nhém nghién ctru tiép tuc thtr nghiém lai tbe do
gia tai tir 1,0kN/s-3,0kN/s véi thanh thép mau dudng
kinh D14 va D16. Két qua cho thay véi thanh thép
mau duong kinh D14, téc do gia tai 2,0kN/s c6 két
qua tuong dong v6i két qua khi co tbe do gia tai
1,0kN/s. Cac théng s6 co hoc thu dugce ciing phu hop
v6i két qua céc tai liéu da cong bd [4, 5, 6]. O toe do
gia tai 3,0kN/s, d0 gian dai ing voi gidi han bén, do
gidn dai tong, gidi han chay trén, gidi han bén kéo co
xu huéng ting, thoi gian thi nghiém ngan lai, nhanh
dat dén trang thai pha huy tuong tu nhu miu D12 véi
tbc do gia tai 2,0kN/s. Nhu vdy, voi thanh thép van
D14, tbc d6 gia tai phu hop khuyén nghi 1a 2,0kN/s.

V6i thanh thép mau D16, & téc d6 gia tai 1,0kN/s
thi do gidn dai Gng voi gidi han bén, do gidn dai tong
16n hon so véi két qua thi nghiém & 2 téc do gia tai
con lai nhung gidi han chdy trén, gidi han bén kéo lai
giam, ¢6 thé do anh huong cua van hanh thiét bi, thoi
gian thi nghiém kéo dai t6i gan 200s. Két qua thi
nghiém véi tée d6 2,0kN/s-3,0kN/s kha twong dong,
thoi gian thi nghiém xdp xi 140s nén dé dam bao
kinh t&, khuyén nghi ap dung toc do gia tai 3,0kN/s
cho thir kéo thanh thép van D16.
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5. Két luan

Thong qua nghién ctru thye nghiém mau thi, bai
bdo nay trinh bay két qua thi nghiém kéo thanh thép
vian CB300-V theo TCVN hién hanh véi cdc toc do
gia tai khac nhau. Do han ché vé kinh phi va thoi
gian nén tac gia méi tién hanh thir nghiém duoc cho
céc thanh thép D12, 14, 16. Dya trén két qua thi
nghiém, nhém tac gia khuyén nghi tbc do gia tai cho
cac loai thép nay nhu sau:

- Thanh thép van CB300-V D12: 1,0kN/s-1,5kN/s;

- Thanh thép van CB300-V D14: 2,0kN/s;

- Thanh thép van CB300-V D16: 3,0kN/s.

Viée 4p dung dai téc do gia tai nao cho thanh
thép van duong kinh D>18 can tiép tuc nghién ctru
trong thoi gian téi. Tuy nhién, can ctr vao két qua
trén c6 thé so bd chon dai tbe 3,0kN/s dén tdi da
6,0kN/s véi budc nhay 0,5kN/s cho cac thanh thép tur
D18 tré 1én la phu hop.
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