
(12) STANDARD PATENT (11) Application No. AU 2018388915 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Integral clamping steel strand drawing test apparatus, and method for using same 

(51) International Patent Classification(s) 
G01N 3/10 (2006.01) 

(21) Application No: 2018388915 (22) Date of Filing: 2018.09.13 

(87) WIPO No: W019/119898 

(30) Priority Data 

(31) Number (32) Date (33) Country 
201711363808.6 2017.12.18 CN 

(43) Publication Date: 2019.06.27 
(44) Accepted Journal Date: 2020.07.23 

(71) Applicant(s) 
China University of Mining and Technology 

(72) Inventor(s) 
Zhang, Nong;Xie, Zhengzheng;Zhou, Junyao;Xiang, Zhe;Li, Xinyue 

(74) Agent / Attorney 
James & Wells Intellectual Property, GPO Box 1301, CANBERRA, ACT, 2601, AU 

(56) Related Art 
CN 206583692 U 
US 20170307492 Al 
CN 201673089 U 
CN 204575449 U 
CN 102323144 A



(12) fd - J INJ F~d 9WJ -N |zf EP il 

(19) 

P d PIT, R. ~(10) M T"/ V4:Y 
(43) d VTWO 2019/119898 A1 

2019 4 6 ) 27 (27.06.2019) W IPO I PCT 

(51) [-ijr}%-: 221116 (CN)o i!I|EE(XIE,Zhengzheng); +M1 
GOJN 3/10 (2006.01) IT ilt +1r+i M 1 l 4dwE\ R, 

(21) 3[ -Y: PCT/CN2018/105353 Jiangsu 221116 (CN) o 9 (ZHOU, Junyao); 

(22) I5 iNH: 2018 9 19 13 H (13.09.2018) W4 rhx, Jiangsu 221116 (CN) o IR4 (XIANG, 

(25) $jigF: Zhe); 1 
_, 6K 44W E ,Jiangsu221116 (CN) 3Pf) (LI, 

(26) Xinyue); + Pd i+ 
(30) Vt(£ f: I*JM4W F, Jiangsu 221116 (CN)o 

201711363808.6 2017 4 12A]18 H (18.12.2017) CN (74){tIT rM 

(71) tPdA : A I t (CHINA UNIVERSITY OF t (NANJING SUGAO PATENT AND TRADEMA
MINING AND TECHNOLOGY) [CN/CN]; + 41 RK FIRM (ORDINARY PARTNERSHIP)); + d41 

ER F, Jiangsu 221116 (CN)o   )WA19122, Jiangsu 210005 (CN)o 

(72)&R),hA:3J t(ZHANG,Nong);+24l3 ()H (81)11-M(FM hr HA, VRV-f@Tf [ 
ITt 1- 1 Id r \ @ E r , Jiangsu {1gP): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, 

(54) Title: INTEGRAL CLAMPING STEEL STRAND DRAWING TEST APPARATUS, AND METHOD FOR USING SAME 

S(54)&RZ1 d~f~~l 

14 

3| 
-A _A 

2 -

131 

B B 

1 3 ------

(57) Abstract: Disclosed are an integral clamping steel strand drawing test apparatus, and a method for using same, wherein same are 
suitable foruse ina steel strand mechanical property test. The apparatus comprises a rectangular lower base (13) and a rectangular upper 
base (14), with a hydraulic telescopic mechanism being provided between the lower base (13) and the upper base (14), the hydraulic 
telescopic mechanism being provided with an integral clamping mechanism, a steel strand test piece (4) to be tested being provided in 

g0the integral clamping mechanism, the steel strand test piece (4) to be tested being provided with a plurality of binding protective devices 
C (2), and a safety protection door (16) being provided outside the hydraulic telescopic mechanism. During a steel strand drawing test, the 

property of a steel strand itself is fully brought into play, and the integrity of the steel strand test piece (4) is maintained, thereby being 
able to accurately reflect various mechanical properties of the drawn steel strand while preventing damage to the device and injuring 
an operator caused by a fracture in a single strand or a plurality of strands of the steel strand during the test. The device is simple and 

easy to operate, and has good practicability and promotional and application value.



W O 209/ 19/119898 A 1 ||||||||||||||||I||11||DI |I|I|I ||||||||||||||||||||||||||||||||||| 

BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU, 
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, Fl, GB, 

GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, 
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, 
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, 

MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, 
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, 
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, 

US, UZ, VC, VN, ZA, ZM, ZWc 

(84) p AT-(pg 4f ) tflPfft l_ 
M): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, 
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), RIl (AM, 

AZ, BY, KG, KZ, RU, TJ, TM), [III (AL, AT, BE, BG, 

CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HR, HU, 
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, 
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, 

CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).  

4RA52I]J4. 17Fl R: 

- 1 *-j( (3) 

(5 7)T fhVt A4n ttftffd4&tj 14 UW I&it hflttj~j{l AU{14Hlt M- Lpho M 

tin'4 n tlltt (1) (4) plt 1 Hi),) 14 ZUfffl t i~4t-L)ai h -,*-k J(2),H$ 4



James & Wells Ref: 312552AU 

Description 

Integral Clamping Steel Strand Drawing Test Apparatus, and Method for Using Same 

I. Technical Field 

The present invention relates to an integrally clamped steel strand drawing test apparatus and 
method for using the apparatus, particularly suitable for testing of mechanical properties of steel 

strands.  

II. Background Art 

In the sinking and driving engineering, steel strand materials such as anchor cables play a key role 

in achieving safe and efficient mining. Before using steel strands, the mechanical properties of the 

materials need to be tested in an all-round way.  

The existing steel strand drawing test apparatuses cannot integrally clamp the steel strands.  

During the drawing test, steel strands are clamped unidirectionally or on both sides, so the steel 

strands are wholly subjected to uneven force and a splitting phenomenon occurs. When the anchor 

cable is split, the drawing will cause a splitting of the anchor cable in a larger area, breaking the 

integrity of the steel strands, which will cause a great error for the test results, and then it cannot 

be used to guide the field practices. In addition, during the test, only glass fiber reinforced plastics 

are used for the protection apparatus, which is less protective to the instrument itself. Therefore, it 

is very possible to produce a large damage to the experimental apparatus due to the break of a 

single-strand steel strand.  

With the large-scale and mechanization of modern coal mines and the current speedy-drivage coal 

mining methods, steel strands such as anchor cables are required to be used more frequently, 
however, at present, there is still lack of an integrally clamped steel strand drawing test apparatus 

and method for using the apparatus.  

III. Contents of the Invention 

In order to overcome the drawbacks of prior art, the present invention provides an integrally 

clamped steel strand drawing test apparatus and a method method for using the apparatus, which 

are simple in structure, convenient in use and good in test effect.  

For the foregoing technical object, the present invention provides an integrally clamped steel 

strand drawing test device, including a rectangular bottom seat and a rectangular top seat, a 

hydraulic telescopic mechanism is disposed between the bottom seat and the top seat, an integral 

holding mechanism is disposed on the hydraulic telescopic mechanism, a steel strand sample to be 

tested is disposed in the integral holding mechanism, a plurality of restraining protection 

apparatuses are disposed on the steel strand sample to be tested, and a safety protection door is 

disposed outside the hydraulic telescopic mechanism; 

The hydraulic telescopic mechanism includes four hydraulic cylinders interconnected with four 

comers of bottom seat and the top seat; 

The holding mechanism includes two block clamping apparatuses disposed oppositely up and 

down, disposed on the upper piston rod and the lower piston cylinder of the four hydraulic 
-.
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cylinders respectively; 

The restraining protection apparatus includes a plurality of sets of support baffles, each set of 

support baffles includes two support baffles disposed in a cross, and an elastic rubber portion is 

disposed in the middle of the support baffles, a fixed thread and a sliding blocking-wheel set are 

disposed at two ends of each support baffle respectively. The fixed thread and sliding 

blocking-wheel set of each of the two support baffles are diagonally disposed on four hydraulic 

cylinders respectively to form an "X" connection, wherein the fixed thread of the support baffle is 

fixedly connected to the hydraulic column of the corresponding hydraulic cylinder, ensuring 

effective retracting and release of the support baffle. The sliding blocking-wheel set of the support 

baffle is slidably connected with the sliding crossheading embedded in the hydraulic column of 

the corresponding hydraulic cylinder, thus realizing the retracting and release of restraining 

protection device by the sliding of the sliding blocking-wheel set, an elastic rubber portion is 

disposed in the middle of the support baffle, and the steel strand sample to be tested is disposed in 

the elastic rubber portion, and the elastic rubber portion prevents the collision of the steel strand 

sample to be tested with the support baffle to cause secondary damage when the steel strand is 

broken.  

The block clamping device includes four hexahedral blocks for holding the steel strand sample to 

be tested, and the four hexahedral blocks are combined into a cube, and a circular aperture is 

formed in the middle thereof to fix the steel strand sample to be tested.  

The hexahedral block includes a front end block-shaped holder and a tail end block-shaped holder, 
and the front end block-shaped holder is internally provided with a hydraulic jack and connected 

to the tail end block-shaped holder via the internal hydraulic jack, during the elongation of the 

hydraulic jack, the front end block-shaped holder makes the tail end block-shaped holder move in 

the front and upward direction along the slope of the front end block-shaped holder in the case of 

constant horizontal position, clamp the steel strand sample to be tested, and also makes the tail 

end block-shaped holder move in the rear and downward direction along the slope of the front end 

block-shaped holder, loose the aperture and release the steel strand sample to be tested; the front 

end block-shaped holder is a heptahedral structure, the tail end block-shaped holder is a 

pentahedral structure, the tail end block-shaped holder is disposed with a quarter-arc surface on 

the inner surface, and a friction rubber gasket is disposed on the arc surface, to form a circular 

aperture together with the ends of other three holders and achieve the clamping of the steel strand; 

a sensing apparatus is disposed on the friction rubber gasket of the tail end block-shaped holder, 
to collect the changes in data of drawing force of anchor cables; 

The circular hole of the block clamping portion has an aperture of 20 to 100mm, and the running 

stroke of the block clamping portion is 0 to 2m.  

The aperture of restraining protection device is designed to be 35 to 110mm, and the elastic 

rubber material has a thickness of 8 to12mm.  

An integrally clamped steel strand drawing test method, including the following steps: 

a. Adjusting the height of the block clamping portion according to the length of the steel strand 

sample to be tested, such that the height of the block clamping apparatus' is adapted to the 

height of the steel strand sample to be tested and the steel strand sample to be tested is 

naturally straightened; 
-2-
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b. Opening the restraining protection device to adjust the anchor cable sample to be tested to 

pass through the restraining protection apparatus, and matching and fixing the thread end 

with the hydraulic cylinder of the corresponding hydraulic column using a matching screw, 
to stabilize the restraining protection apparatus; 

c. After the steel strand sample to be tested passes through elastic rubber portions in a plurality 

of restraining protection apparatuses sequentially, adjusting the upper and lower block 

clamping apparatuses to evenly tighten both ends of the anchor cable sample, and at the same 

time, starting to lift four hydraulic cylinders to drive the upper block clamping mechanism 

disposed on the piston rod to lift upwards at a constant velocity, immobilizing the lower 

block clamping mechanism on the hydraulic cylinder piston cylinder, to carry out drawing of 

the steel strand sample, during the process, as the hydraulic rod of the hydraulic cylinder 

rises, the corresponding restraining protection apparatus also moves by the sliding 

blocking-wheel set, an'd at the same time, by a sensing device inside the friction rubber 

gasket at the end of the block holder, recording the parameter changes of mechanical 

properties of the steel strand sample, when the steel strand sample to be tested cannot 

withstand the tensile force and is broken, the restraining protection apparatus effectively 

prevents the safety hazard caused by breakage of the steel strand sample to be tested.  

d. Descending the block clamping portion sequentially, opening the block clamping portion, 
immediately taking out the steel strand sample, then loosening the thread portion, lowering 

the restraining protection apparatus to take out the anchor cable sample to be tested, and 

completing the test.  

The present invention can achieve the following beneficial effects: 

(1) It enhances the overall effect of steel strand drawing experiments and fully exerts the 

integrity of the steel strand sample, and solves the problems of failure to test the overall 

performance of steel strands due to the splitting phenomenon thereof.  

(2) It reduces the damage to the equipment caused by breaking of a single strand or multiple 

strands during the test, and provides protective measures for the safety of experimental 

personnel.  

(3) It simplifies the test process without the manual tightening of steel strands, saving the test 

time and test process.  

(4) The equipment is simple in structure, easy to operate, with high promotion and applicability.  

In the process of the steel strand drawing test, by giving full play to the steel strand performance 

and maintaining the integrity of the steel strand sample, changes of the parameters of mechanical 

properties of steel strand samples can be accurately recorded. In addition, during the drawing 

experiments of steel strands, a plurality of restraining protection apparatuses are used, which can 

effectively avoid the harms to the equipment and personnel of steel strands due to elastic jumping 

caused by breaking of single-strand materials during the drawing process. In the present invention, 
in order not to affect the experimental effects and to achieve the risk avoidance effect for the 

restraining protection apparatus, telescopic swing arm type restraining rings are used and fixed on 

the left and right columns. This method can fully ensure the integrity of the anchor cables in the 

drawing experiments of steel strands, and effectively avoid the occurrence of harms to 
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experimental facilities and personnel, having a positive effect in the test of various data and 

indexes of steel strands.  

IV. Description of Drawings 

FIG. 1 is a schematic view of the overall structure of an integrally clamped anchor cable drawing 

apparatus; 

FIG. 2 is a schematic view showing the overall structure of an integrally clamped anchor cable 

drawing apparatus at A-A; 

FIG. 3 is a schematic view showing the overall structure of an integrally clamped anchor cable 

drawing device at B-B; 

FIG. 4 is a cross-sectional view of a block clamping portion at C-C of an integrally clamped 

anchor cable drawing apparatus; 

FIG. 5 is a structural diagram of a hydraulic hole and a hydraulic apparatus sliding crossheading 

in the front end of a block holder of an integrally clamped anchor cable drawing apparatus; 

FIG. 6 is a schematic diagram of a hexahedral structure of a block holder portion of an integrally 

clamped anchor cable drawing apparatus; 

FIG. 7 is a schematic diagram of a front end structure of a block holder portion of an integrally 

clamped anchor cable drawing apparatus; 

FIG. 8 is a schematic diagram of a tail end structure of a block holder portion of an integrally 

clamped anchor cable drawing apparatus; 

FIG. 9 is a structural schematic diagram of a restraining protection device of an integrally 

clamped anchor cable drawing apparatus; 

FIG. 10 is a schematic view of a hydraulic device portion of an integrally clamped anchor cable 

drawing apparatus; 

FIG. 11 is a schematic diagram of an internal hydraulic cylinder of an integrally clamped anchor 

cable drawing apparatus; 

FIG. 12 is a D-D cross-sectional view of a tail end structure of a block clamping portion of an 

integrally clamped anchor cable drawing apparatus; 

FIG. 13 is a schematic diagram of a tempered glass security door of an integrally clamped anchor 

cable drawing apparatus.  

In the figures: 1-hydraulic cylinder; 2-restraining protection apparatus; 3-block clamping 

mechanism; 4-anchor cable sample to be tested; 5-thread portion; 6-support baffle; 7-elastic 

rubber portion; 8-sliding blocking-wheel, 9-front end block-shaped holder, 10-tail end 

block-shaped holder, 11-hydraulic jack portion, 12-hexahedral block, 13-bottom seat, 14-top seat, 
15-friction rubber gasket, 16-safety protection door, 17-sensing apparatus, 18-sliding 

crossheading.  

V. Embodiments 

An embodiment of the present invention will be further described below with reference to the 
.4-
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accompanying drawings.  

As shown in FIG. 1 and FIG. 2, in the present invention, an integrally clamped steel strand 

drawing test device, including: a rectangular bottom seat 13 and a rectangular top seat 14, a 

hydraulic telescopic mechanism is disposed between the bottom seat 13 and the top seat 14, an 

integral holding mechanism is disposed on the hydraulic telescopic mechanism, a steel strand 

sample to be tested 4 is disposed in the integral holding mechanism, a plurality of restraining 

protection apparatuses 2 are disposed on the steel strand sample to be tested 4, and a safety 

protection door 16 is disposed outside the hydraulic expansion mechanism as shown in FIG. 13; 

The hydraulic telescopic mechanism includes four hydraulic cylinders 1 interconnected with four 

comers of the bottom seat 13 and the top seat 14; 

The holding mechanism includes two block clamping apparatuses 3 disposed oppositely up and 

down, disposed on the upper piston rod and the lower piston cylinder of the four hydraulic 

cylinders 1 respectively; 

As shown in FIG. 3, the aperture of the restraining protection apparatus 2 is designed to be 35 to 

110mm, and the elastic rubber material has a thickness of 8 to12mm. As shown in FIG. 9, the 

restraining protection apparatus 2 includes a plurality of sets of support baffles 6, each set of 

support baffle 6 includes two support baffles 6 disposed in a cross, and an elastic rubber portion 7 
is disposed in the middle of the support baffle 6, a fixed thread 5 and a sliding blocking-wheel set 

8 are disposed at two ends of the support baffle 6 respectively, the fixed thread 5 and sliding 

blocking-wheel set 8 of the two support baffles 6 are diagonally disposed on four hydraulic 

cylinders 1 respectively to form an "X" connection, wherein the fixed thread 5 of the support 

baffle 6 is fixedly connected to the hydraulic column of the corresponding hydraulic cylinder 1, 
ensuring effective retracting and release of the support baffle 6. As shown in FIG. 5, the sliding 

blocking-wheel set 8 of the support baffle 6 is slidably connected with the sliding crossheading 18 
embedded in the hydraulic column of the corresponding hydraulic cylinder 1, and realizing the 

retracting and release of restraining protection apparatus 2 by the sliding of the sliding 

blocking-wheel set 8, an elastic rubber portion 7 is disposed in the middle of the support baffle 6, 
and the steel strand sample to be tested 4 is disposed in the elastic rubber portion 7, and the elastic 

rubber portion 7 prevents the collision of the steel strand sample to be tested 4 with the support 

baffle 6 to cause secondary damage when the steel strand is broken.  

The block clamping device 3 includes four hexahedral blocks 12 for holding the steel strand 

sample to be tested 4, the circular hole of the block clamping portion 3 has an aperture of 20 to 

100mm, and the running stroke of the block clamping portion 3 is 0 to 2m, and the four 

hexahedral blocks 12 are combined into a cube, and a circular aperture is formed in the middle 

thereof to fix the steel strand sample to be tested 4. As shown in FIG. 10, FIG. 11 and FIG. 12, the 

hexahedral block 12 includes a front end block-shaped holder 9 and a tail end block-shaped 

holder 10, and the front end block-shaped holder 9 is internally provided with a hydraulic jack 11 

and connected to the tail end block-shaped holder 10 via an internal hydraulic jack 11, during the 

elongation of the hydraulic jack 11, the front end block-shaped holder 9 makes the tail end 

block-shaped holder 10 move in the front and upward direction along the slope of the front end 

block-shaped holder 9 in the case of constant horizontal position, clamp the steel strand sample to 

be tested 4, and also makes the tail end block-shaped holder 10 move in the rear and downward 

direction along the front end block-shaped holder 9, loose the aperture and release the steel strand 
.5-



James & Wells Ref: 312552AU 

sample to be tested 4; as shown in FIG. 4, FIG. 6, FIG. 7 and FIG. 8, the front end block-shaped 

holder 9 is a heptahedral structure, the tail end block-shaped holder 10 is a pentahedral structure, 
the tail end block-shaped holder 10 is disposed with a quarter-arc surface on the inner surface, and 

a friction rubber gasket 15 is disposed on the arc surface, to form a circular aperture together with 

the ends of other three holders and achieve the clamping of the steel strand; a sensing apparatus 

17 is disposed on the friction rubber gasket 15 of the tail end block-shaped holder 10, to collect 

the changes in data of drawing force of anchor cables; 

A test method using the steel strand drawing test apparatus, including the following steps: 

a. Adjusting the height of the block clamping portion 3 according to the length of the steel strand 

sample to be tested 4, such that the height of the block clamping apparatus 3 is adapted to the 

height of the steel strand sample to be tested 4 and the steel strand sample to be tested 4 is 

naturally straightened; 

b. Opening the restraining protection apparatus 2 to adjust the anchor cable sample to be tested 4 

to pass through the restraining protection apparatus 2, and fixing the thread end with the 

corresponding hydraulic cylinder 1 of the hydraulic column using a matching screw, to stabilize 

the restraining protection apparatus 2; 

c. After the steel strand sample to be tested 4 passes through the elastic rubber portions 7 in a 

plurality of restraining protection apparatuses 2 sequentially, adjusting the upper and lower block 

clamping apparatuses to evenly tighten both ends of the anchor cable sample 4, and at the same 

time, starting to lift four hydraulic cylinders 1 to drive the upper block clamping mechanism 3 
disposed on the piston rod to lift upwards at a constant velocity, immobilizing the lower block 

clamping mechanism 3 on the hydraulic cylinder 1 piston cylinder, to carry out drawing of the 

steel strand sample 4, during the process, as the hydraulic rod of the hydraulic cylinder 1 rises, the 

corresponding restraining protection apparatus 2 also moves by the sliding blocking-wheel set 8, 
and at the same time, by setting a sensing apparatus 17 inside the friction rubber gasket 15 at the 

end of the block holder 10, recording the parameter changes of mechanical properties of the steel 

strand sample to be tested 4, when the steel strand sample to be tested 4 cannot withstand the 

tensile force and is broken, the restraining protection apparatus 2 effectively prevents the safety 

hazard caused by breakage of the steel strand sample to be tested 4; 

d. Descending the block clamping portion 3 sequentially, opening the block clamping portion 3, 
immediately taking out the steel strand sample, then loosening the thread portion 5, lowering the 

restraining protection apparatus 2 to take out the anchor cable sample to be tested 4, and 

completing the test.  

-6-
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Claims 

1 An integrally clamped steel strand drawing test apparatus, comprising: a rectangular bottom 
seat (13) and a rectangular top seat (14), a hydraulic telescopic mechanism is disposed 

between the bottom seat (13) and the top seat (14), an integral holding mechanism is 

disposed on the hydraulic telescopic mechanism, a steel strand sample to be tested (4) is 

disposed in the integral holding mechanism, a plurality of restraining protection apparatuses 

(2) are disposed on the steel strand sample to be tested (4), and a safety protection door (16) 
is disposed outside the hydraulic expansion mechanism; 

the hydraulic telescopic mechanism comprises four hydraulic cylinders (1) interconnected 

with four comers of the bottom seat (13) and the top seat (14); 

the holding mechanism comprises two block clamping apparatuses (3) disposed oppositely 

up and down, disposed on the upper piston rod and the lower piston cylinder of the four 

hydraulic cylinders (1) respectively; 

the restraining protection apparatus (2) comprises a plurality of sets of support baffles (6), 
each set of support baffle (6) comprises two support baffles (6) disposed in a cross, and an 

elastic rubber portion (7) is disposed in the middle of the support baffle (6), a fixed thread (5) 
and a sliding blocking-wheel set (8) are disposed at two ends of the support baffle (6) 
respectively, the fixed thread (5) and sliding blocking-wheel set (8) of the two support baffles 

(6) are diagonally disposed on four hydraulic cylinders(1) respectively to form an "X" 

connection, wherein the fixed thread (5) of the support baffle (6) is fixedly connected to the 

hydraulic column of the corresponding hydraulic cylinder (1), ensuring effective retracting 

and release of the support baffle (6), and the sliding blocking-wheel set (8) of the support 

baffle (6) is slidably connected with the sliding crossheading (18) embedded in the hydraulic 

column of the corresponding hydraulic cylinder (1), and realizing the retracting and release 

of restraining protection device (2) by the sliding of the sliding blocking-wheel set (8), an 

elastic rubber portion (7) is disposed in the middle of the support baffle (6), and the steel 

strand sample to be tested (4) is disposed in the elastic rubber portion (7), and the elastic 

rubber portion (7) prevents the collision of the steel strand sample to be tested (4) with the 

support baffle (6) to cause secondary damage when the steel strand is broken.  

2. The integrally clamped steel strand drawing test apparatus according to claim 1, wherein the 

block clamping apparatus (3) comprises four hexahedral blocks (12) for holding the steel 

strand sample to be tested (4), and the four hexahedral blocks (12) are combined into a cube, 
and a circular aperture is formed in the middle thereof to fix the steel strand sample to be 

tested (4).  

3. The integrally clamped steel strand drawing test apparatus according to claim 2, wherein the 

hexahedral block (12) comprises a front end block-shaped holder (9) and a tail end 

block-shaped holder (10), and the front end block-shaped holder (9) is internally provided 

with a hydraulic jack (11) and connected to the tail end block-shaped holder (10) via the 

internal hydraulic jack (11), during the elongation of the hydraulic jack (11), the front end 

block-shaped holder (9) makes the tail end block-shaped holder (10) move in the front and 
.7-
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upward direction along the slope of the front end block-shaped holder (9) in the case of 

constant horizontal position, clamp the steel strand sample to be tested (4), and also makes 

the tail end block-shaped holder (10) move in the rear and downward direction along the 

slope of the front end block-shaped holder (9),loose the aperture and release the steel strand 

sample to be tested (4); the front end block-shaped holder (9) is a heptahedral structure, the 

tail end block-shaped holder (10) is a pentahedral structure, the tail end block-shaped holder 

(10) is disposed with a quarter-arc surface on the inner surface, and a friction rubber gasket 

(15) is disposed on the arc surface, to form a circular aperture together with the ends of other 

three holders and achieve the clamping of the steel strand; a sensing apparatus (17) is 

disposed on the friction rubber gasket (15) of the tail end block-shaped holder (10), to collect 

the changes in data of drawing force of anchor cables.  

4. The integrally clamped steel strand drawing test apparatus according to claim 2 or 3, wherein 

the circular hole of the block clamping portion (3) has an aperture of 20 to 100mm, and the 

running stroke of the block clamping portion (3) is 0 to 2m.  

5. The integrally clamped steel strand drawing test apparatus according to claim 1, wherein the 

aperture of restraining protection apparatus (2) is designed to be 35 to 110mm, and the 

elastic rubber material has an thickness of 8 to 12mm.  

6. A test method using the integrally clamped steel strand drawing test apparatus of claim 1, 
comprising the following steps: 

a. adjusting the height of the block clamping portion (3) according to the length of the steel 

strand sample to be tested (4), such that the height of the block clamping apparatus (3) is 

adapted to the height of the steel strand sample to be tested (4) and the steel strand 

sample to be tested (4) is naturally straightened; 

b. opening the restraining protection apparatus (2) to adjust the anchor cable sample to be 

tested (4) to pass through the restraining protection apparatus (2), and matching and 

fixing the thread end with the hydraulic cylinder (1) of the corresponding hydraulic 

column using a matching screw, to stabilize the restraining protection apparatus (2); 

c. after the steel strand sample to be tested (4) passes through elastic rubber portions (7) in 

a plurality of restraining protection apparatuses (2) sequentially, adjusting the upper and 

lower block clamping apparatuses to evenly tighten both ends of the anchor cable 

sample (4), and at the same time, starting to lift four hydraulic cylinders (1) to drive the 

upper block clamping mechanism (3) disposed on the piston rod to lift upwards at a 

constant velocity, immobilizing the lower block clamping mechanism (3) on the 

hydraulic cylinder (1) piston cylinder, to carry out drawing of the steel strand sample (4), 
during the process, as the hydraulic rod of the hydraulic cylinder (1) rises, the 

corresponding restraining protection apparatus (2) also moves by the sliding 

blocking-wheel set (8), and at the same time, by setting a sensing apparatus (17) inside 

the friction rubber gasket (15) at the end of the block holder (10), recording the 

parameter changes of mechanical properties of the steel strand sample (4), when the 

steel strand sample to be tested (4) cannot withstand the tensile force and is broken, the 

restraining protection apparatus (2) effectively prevents the safety hazard caused by 
breakage of the steel strand sample to be tested (4); and 
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d. descending the block clamping portion (3) sequentially, opening the block clamping 

portion (3), immediately taking out the steel strand sample, then loosening the thread 

portion (5), lowering the restraining protection apparatus (2) to take out the anchor cable 

sample to be tested (4), and completing the test.  

-9-
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