Specification

STEEL BAR TRANSVERSE STEPPING CONVEYING EQUIPMENT AND
CONTROL METHOD

Technical Field

The present invention relates to the technical field of steel bar conveying
equipment, in particular, to steel bar transverse stepping conveying equipment that
has a simple structure, is easy to operate, transfers steel bars accurately and efficiently,

and can greatly reduce labor costs and a method for controlling the same.

Background

Currently, steel bars need to be manually arranged on processing equipment or a
processing working platform one by one before processing. Such a method has low
working efficiency and high labor costs. To resolve this problem, there are some
patent documents related to automatic steel bar transfer equipment. Such equipment
occupies a large area and has a complex structure, high manufacturing costs, and low

efficiency.

Summary

The objective of the present invention is to provide steel bar transverse stepping
conveying equipment that has a simple structure, is easy to operate, transfers steel
bars accurately and efficiently, and can greatly reduce labor costs and a method for

controlling the same.

The technical solution of the present invention is as follows: A steel bar

transverse stepping conveying equipment includes a base (1), wherein a front movable
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clamp area (2) and a rear fixed clamp area (3) are provided on the base (1), and the
front movable clamp area (2) and the rear fixed clamp area (3) are connected through
rear-fixed-clamp-area connecting guiderail mechanisms (4) to perform a relative

translational movement;

the front movable clamp area (2) is consists ofa front-movable-clamp-area clamp
(5), a front-movable-clamp-area left-right moving plate (6), and a
front-movable-clamp-area up-down moving plate (7), the front-movable-clamp-area
clamp (5) is fixedly connected to the front-movable-clamp-area up-down moving
plate (7), and the front-movable-clamp-area left-right moving plate (6) is mounted on
a back surface of the front-movable-clamp-area up-down moving plate (7) and is

movably connected to the front-movable-clamp-area up-down moving plate (7); and

the rear fixed clamp area (3) consist of a rear-fixed-clamp-area clamp device (8)
and a rear-fixed-clamp-area fixed plate (9), the rear-fixed-clamp-area clamp device (8)
is mounted on the rear-fixed-clamp-area fixed plate (9), and the rear-fixed-clamp-area
clamp device (8) consist of a rear-fixed-clamp-area clamp (10) and a

rear-fixed-clamp-area clamp guide plate (11).

An inclined groove (14) is provided in the rear-fixed-clamp-area clamp guide
plate (11), the rear-fixed-clamp-area clamp (10) is embedded in the inclined groove
(14), and a rear-fixed-clamp-area clamp power device (12) of the
rear-fixed-clamp-area clamp device (8) lifts the rear-fixed-clamp-area clamp guide
plate (9) to implement transverse clamping and releasing of the rear-fixed-clamp-area

clamp (10) along the inclined groove (14).

1, 2, 3, ..., n rear-fixed-clamp-area clamp devices (8) are provided, 2, 3, 4, ...,
n+1 front-movable-clamp-area clamps (5) are correspondingly provided, and the
rear-fixed-clamp-area clamp devices (8) and the front-movable-clamp-area clamps (5)

are transversely distributed at an equal distance.

The rear-fixed-clamp-area clamp guide plate (9) is consist of a front guide plate



and a rear guide plate which are symmetrically arranged.

The rear-fixed-clamp-area connecting guiderail mechanisms (4) between the
front movable clamp area (2) and the rear fixed clamp area (3) are connected through
a transverse guiderail; the front-movable-clamp-area left-right moving plate (6) and
the front-movable-clamp-area up-down moving plate (7) are connected through a
longitudinal guiderail; the rear-fixed-clamp-area fixed plate (9) and the
rear-fixed-clamp-area clamp guide plate (11) are connected through a longitudinal
guiderail; and the rear-fixed-clamp-area clamp (10)and the rear-fixed-clamp-area

fixed plate (9) are connected through a transverse guiderail.

The front-movable-clamp-area clamp (5) implements clamping and releasing

using a front-movable-clamp-area clamp power device (15).

The power devices and the clamp devices of the front movable clamp area (2)
and the rear fixed clamp area (3) are controlled by a programmable logic controller

(PLC) pneumatically, hydraulically or electrically.

A method for controlling steel bar transverse stepping conveying equipment,

including the following steps:

(1) in step 1: a front-movable-clamp-area clamp (5) is located at a lower end of a
steel bar and is in an open state, and then a front-movable-clamp-area up-down

moving plate (7) drives the front-movable-clamp-area clamp (5) to ascend;

(2) in step 2: the front-movable-clamp-area clamp (5) ascends to a position on a
level with a rear-fixed-clamp-area clamp (10) and then performs a clamping
movement, and the front-movable-clamp-area clamp (5) then holds the steel bar

tightly to ascend together;

(3) in step 3: the front-movable-clamp-area clamp (5) holds the steel bar tightly,
and they are lifted together to a highest position, and a front-movable-clamp-area

left-right moving plate (6) drives the front-movable-clamp-area clamp (5) and the
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steel bar to transfer together to the left;

(4) in step 4: the front-movable-clamp-area clamp (5) and the steel bar are
transferred together to the left, and the front-movable-clamp-area up-down moving
plate (7) then drives the front-movable-clamp-area clamp (5) and the steel bar to

descend;

(5) in step 5: the front-movable-clamp-area clamp (5) and the steel bar descend
to an opening position of the rear-fixed-clamp-area clamp (10), the
rear-fixed-clamp-area clamp (10) holds the steel bar tightly, andthe

front-movable-clamp-area clamp (5) then releases the steel bar;

(6) in step 6: the front-movable-clamp-area clamp (5) descends to a lowest
position, and the front-movable-clamp-area clamp (5) moves rightwards to an original

position; and

(7) in step 7: step 1 to step 6 are repeated, until the steel bar is transferred to a

target position.

The beneficial effect of the present invention is as follows: in the steel bar
transverse stepping conveying equipment, a front movable clamp area and a rear fixed
clamp area are provided on a base and are connected through rear-fixed-clamp-area

connecting guiderail mechanisms to perform a relative translational movement.

In the steel bar transverse stepping conveying equipment, a plurality of groups of
clamp mechanisms are arranged. Movable clamps hold a steel bar tightly and transfer
the steel bar to a next position step by step in succession, and then fixed clamps hold
the steel bar tightly, and the movable clamps release the steel bar, return to an initial
position, and repeat the previous movement, until a step-by-step transfer movement of

the steel bar is completed.

The present invention has a simple structure and low manufacturing costs,

occupies a small area, and can improve the working efficiency.
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The present invention is further described below with reference to the

accompanying drawings and embodiments.

Brief description of the drawings

FIG. 1 is a schematic structural diagram according to the present invention;

FIG. 2 is a front view of FIG. 1;

FIG. 3 is a rear view of FIG. 1;

FIG. 4 is a side view of FIG. 1;

FIG. 5 is a schematic diagram of a rear-fixed-clamp-area clamp device when a

rear-fixed-clamp-area clamp is in a holding state;

FIG. 6 is a schematic diagram of a rear-fixed-clamp-area clamp device when a

rear-fixed-clamp-area clamp is in an open state;

FIG. 7 is a view in a direction A-A of FIG. 5;

FIG. 8 is a view in a direction A-A of FIG. 6;

FIG. 9 is a schematic structural diagram of an equipment application state

according to the present invention;

FIG. 10 is a schematic diagram of a first-step working state according to the

present invention;

FIG. 11 is a schematic diagram of a second-step working state according to the

present invention,;

FIG. 12 is a schematic diagram of a third-step working state according to the

present invention,;



FIG. 13 is a schematic diagram of a fourth-step working state according to the

present invention;

FIG. 14 is a schematic diagram of a fifth-step working state according to the

present invention;

FIG. 15 is a schematic diagram of a sixth-step working state according to the

present invention;

FIG. 16 is a schematic diagram of a seventh-step working state according to the

present invention;

FIG. 17 is a schematic diagram of an eighth-step working state according to the

present invention; and

FIG. 18 is a schematic diagram of a ninth-step working state according to the

present invention.

Detailed description of embodiments

In FIG. 1, steel bar transverse stepping transfer equipment includes a base 1. A
front movable clamp area 2 and a rear fixed clamp area 3 are provided on the base 1
and are connected through rear-fixed-clamp-area connecting guiderail mechanisms 4

to perform a relative translational movement.

The front movable clamp area 2 consists of a front-movable-clamp-area clamp 5,
a front-movable-clamp-area  left-right moving  plate 6, and a
front-movable-clamp-area up-down moving plate 7. The front-movable-clamp-area
clamp 5 is fixedly connected to the front-movable-clamp-area up-down moving plate
7. The front-movable-clamp-area left-right moving plate 6 is mounted on a back
surface of the front-movable-clamp-area up-down moving plate 7 and is movably

connected to the front-movable-clamp-area up-down moving plate 7.



The rear fixed clamp area 3 consists of a rear-fixed-clamp-area clamp device 8
and a rear-fixed-clamp-area fixed plate 9. The rear-fixed-clamp-area clamp device 8 is
mounted on the rear-fixed-clamp-area fixed plate 9. The rear-fixed-clamp-area clamp
device 8 consists of a rear-fixed-clamp-area clamp 10 and a rear-fixed-clamp-area

clamp guide plate 11 (referring to FIG. 2, FIG. 3, and FIG. 4).

An inclined groove 14 is provided in the rear-fixed-clamp-area clamp guide plate
11. The rear-fixed-clamp-area clamp 10 is embedded in the inclined groove 14. A
rear-fixed-clamp-area clamp power device 12 of the rear-fixed-clamp-area clamp
device 8 lifts the rear-fixed-clamp-area clamp guide plate 9 to implement transverse
clamping and releasing of the rear-fixed-clamp-area clamp 10 along the inclined

groove 14 (referring to FIG. 5 to FIG.).

1, 2, 3, ..., n rear-fixed-clamp-area clamp devices 8 are provided. 2, 3, 4, ..., n+1
front-movable-clamp-area clamps 5 are correspondingly provided. The
rear-fixed-clamp-area clamp devices 8 and the front-movable-clamp-area clamps 5
are transversely distributed at an equal distance. The rear-fixed-clamp-area clamp
guide plate 9 includes a front guide plate and a rear guide plate which are

symmetrically arranged.

The rear-fixed-clamp-area connecting guiderail mechanisms 4 between the front
movable clamp area 2 and the rear fixed clamp area 3 are connected through a
transverse guiderail. The front-movable-clamp-area left-right moving plate 6 and the
front-movable-clamp-area up-down moving plate 7 are connected through a
longitudinal guiderail. The rear-fixed-clamp-area fixed plate 9 and the
rear-fixed-clamp-area clamp guide plate 11 are connected through a longitudinal
guiderail. The rear-fixed-clamp-area clamp 10 and the rear-fixed-clamp-area fixed

plate 9 are connected through a transverse guiderail.

The front-movable-clamp-area clamp 5 implements clamping and releasing using

a front-movable-clamp-area clamp power device 15.



The power devices and the clamp devices of the front movable clamp area 2 and
the rear fixed clamp area 3 are controlled by a PLC pneumatically, hydraulically or

electrically.

In FIG. 9, in actual use, it consists of two transverse transfer devices 16 and steel
bar supports 17. The two transverse transfer devices 16 are disposed symmetrically.
The steel bar supports 17 are located between the two transverse transfer devices 16.
A steel bar 19 is placed at an initial position using the steel bar supports 17. A method
for controlling steel bar transverse stepping transfer equipment includes the following

steps:

In step 1: FIG. 10 is a diagram showing that the steel bar 17 is placed at the
initial position. A front-movable-clamp-area clamp 5 is located at a lower end of the
steel bar and is in an open state. A front-movable-clamp-area up-down moving plate 7

then drives the front-movable-clamp-area clamp 5 to ascend.

In step 2: The front-movable-clamp-area clamp 5 ascends to a position on a level
with a rear-fixed-clamp-area clamp 10 and then performs a clamping movement
(referring to FIG. 11). FIG. 12 is a partial sectional view of FIG. 11. The
front-movable-clamp-area clamp 5 then holds the steel bar tightly to ascend together

hydraulically.

In step 3: In FIG. 13, the front-movable-clamp-area clamp 5 holds the steel bar
19 tightly, and they arelifted together to a highest position. A
front-movable-clamp-area left-right moving plate 6 drives the

front-movable-clamp-area clamp 5 and the steel bar to transfer together to the left.

In step 4: In FIG. 14, the front-movable-clamp-area clamp 5 and the steel bar 19
are transferred together to the left. The front-movable-clamp-area up-down moving

plate 7 then drives the front-movable-clamp-area clamp 5 and the steel bar to descend.

In step 5: In FIG. 15, the front-movable-clamp-area clamp 5 and the steel bar 19



descend to an opening position of the rear-fixed-clamp-area clamp 10. The
rear-fixed-clamp-area clamp 10 holds the steel bar tightly. The
front-movable-clamp-area clamp 5 then releases the steel bar. FIG. 16 is a partial

sectional view of FIG. 15.

In step 6: In FIG. 17, the front-movable-clamp-area clamp 5 descends to a lowest
position. In FIG. 18, the front-movable-clamp-area clamp 5 moves rightwards to an

original position (that is, the position in FIG. 10).

In step 7: step 1 to step 6 are repeated, until the steel bar is transferred to a target

position.

The equipment of the present invention is applicable to transverse transfer of
steel bars with different lengths and is also applicable to step-by-step transfer of other

long materials with any cross section.



Claims

1. Steel bar transverse stepping conveying equipment, comprising a base (1),
wherein a front movable clamp area (2) and a rear fixed clamp area (3) are provided
on the base (1) and are connected through rear-fixed-clamp-area connecting guiderail

mechanisms (4) to perform a relative translational movement;

the front movable clamp area (2) consists of a front-movable-clamp-area clamp
(5), a front-movable-clamp-area left-right moving plate (6), and a
front-movable-clamp-area up-down moving plate (7), the front-movable-clamp-area
clamp (5) is fixedly connected to the front-movable-clamp-area up-down moving
plate (7), and the front-movable-clamp-area left-right moving plate (6) is mounted on
a back surface of the front-movable-clamp-area up-down moving plate (7) and is

movably connected to the front-movable-clamp-area up-down moving plate (7); and

the rear fixed clamp area (3) consists of a rear-fixed-clamp-area clamp device
(8) and a rear-fixed-clamp-area fixed plate (9), the rear-fixed-clamp-area clamp
device (8) is mounted on the rear-fixed-clamp-area fixed plate (9), and the
rear-fixed-clamp-area clamp device (8) consists of a rear-fixed-clamp-area clamp

(10) and a rear-fixed-clamp-area clamp guide plate (11).

2. The steel bar transverse stepping conveying equipment according to claim 1,
wherein an inclined groove (14) is provided in the rear-fixed-clamp-area clamp guide
plate (11), the rear-fixed-clamp-area clamp (10) is embedded in the inclined groove
(14), and a rear-fixed-clamp-area clamp power device (12) of the
rear-fixed-clamp-area clamp device (8) lifts the rear-fixed-clamp-area clamp guide
plate (11) to implement transverse clamping and releasing of the

rear-fixed-clamp-area clamp (10) along the inclined groove (14).

3. The steel bar transverse stepping conveying equipment according to claim 1 or
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2, wherein 1, 2, 3, ..., n rear-fixed-clamp-area clamp devices (8) are provided, 2, 3,
4, ..., n+1 front-movable-clamp-area clamps (5) are correspondingly provided, and the
rear-fixed-clamp-area clamp devices (8) and the front-movable-clamp-area clamps (5)

are transversely distributed at an equal distance.

4. The steel bar transverse stepping conveying equipment according to claim 1 or
2, wherein the rear-fixed-clamp-area clamp guide plate (9) consists of a front guide

plate and a rear guide plate which are symmetrically arranged.

5. The steel bar transverse stepping conveying equipment according to claim 1,
wherein the rear-fixed-clamp-area connecting guiderail mechanisms (4) between the
front movable clamp area (2) and the rear fixed clamp area (3) are connected through
a transverse guiderail; the front-movable-clamp-area left-right moving plate (6) and
the front-movable-clamp-area up-down moving plate (7) are connected through a
longitudinal guiderail; the rear-fixed-clamp-area fixed plate (9) and the
rear-fixed-clamp-area clamp guide plate (11) are connected through a longitudinal
guiderail; and the rear-fixed-clamp-area clamp (10) and the rear-fixed-clamp-area

fixed plate (9) are connected through a transverse guiderail.

6. The steel bar transverse stepping conveying equipment according to claim 1,
wherein the front-movable-clamp-area clamp (5) implements clamping and releasing

using a front-movable-clamp-area clamp power device (15).

7. The steel bar transverse stepping conveying equipment according to claim 1,
wherein power devices and clamp devices of the front movable clamp area (2) and the
rear fixed clamp area (3) are controlled by a programmable logic controller (PLC)

pneumatically, hydraulically or electrically.

8. A method for controlling steel bar transverse stepping transfer equipment,

comprising the following steps:

(1) in step 1: a front-movable-clamp-area clamp (5) is located at a lower end of a
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steel bar and is in an open state, and a front-movable-clamp-area up-down moving

plate (7) then drives the front-movable-clamp-area clamp (5) to ascend;

(2) in step 2: the front-movable-clamp-area clamp (5) ascends to a position on a
level with a rear-fixed-clamp-area clamp (10) and then performs a clamping
movement, and the front-movable-clamp-area clamp (5) then holds the steel bar

tightly to ascend together;

(3) in step 3: the front-movable-clamp-area clamp (5) holds the steel bar tightly,
and they are lifted together to a highest position, and a front-movable-clamp-area
left-right moving plate (6) drives the front-movable-clamp-area clamp (5) and the

steel bar to transfer together to the left;

(4) in step 4: the front-movable-clamp-area clamp (5) and the steel bar are
transferred together to the left, and the front-movable-clamp-area up-down moving
plate (7) then drives the front-movable-clamp-area clamp (5) and the steel bar to

descend;

(5) in step 5: the front-movable-clamp-area clamp (5) and the steel bar descend
to an opening position of the rear-fixed-clamp-area clamp (10), the
rear-fixed-clamp-area clamp (10) holds the steel bar tightly, and the

front-movable-clamp-area clamp (5) then releases the steel bar;

(6) in step 6: the front-movable-clamp-area clamp (5) descends to a lowest
position, and the front-movable-clamp-area clamp (5) moves rightwards to an original

position; and

(7) in step 7: step 1 to step 6 are repeated, until the steel bar is transferred to a

target position.
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