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ABSTRACT OF THE DISCLOSURE

A curved surface forming device for an adjustable segmented mold board with 

square rams, consisting of an upper group and a lower group of adjustable molds (4) 

whose height can be adjusted, and a loading mechanism. The adjustable molds (4)

5 are arranged in the loading mechanism and at least one group of adjustable molds 

(4) can move up and down under the drive of the loading mechanism. The upper 

group and the lower group of the adjustable molds (4) are respectively provided 

with M*N and (M— 1)*(N— 1) square rams (1) capable of swinging. The upper 

and the lower square rams (1) are arranged in an interlaced maimer in both

10 transverse and longitudinal directions. The square rams (1) are composed of a 

square plate (a) and the sphere (b) with the pressure imposition surface being a 

plane or a curved surface. The curved surface forming device can eliminate the 

crumpling and deformation generated in the board punching, reduce dents and 

improve processing quality.
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CURVED SURFACE FORMING DEVICE FOR ADJUSTABLE 

SEGMENTED MOLD BOARD WITH SQUARE RAMS

BACKGROUND OF THE INVENTION

5 1. Technical Field

The present utility model relates to a device for board member curved surface 

forming which is mainly used for the forming of the adjustable segmented mold 

such as outer board plate members of hull with 3D curved surface and processing 

by plastic punching, and belongs to mechanical engineering field.

10 2. Description of Related Art

For the manufacturing of curved surface board parts, the traditional forming 

method mainly includes punching formation. However, punching formation is 

primarily used in large batch production. The processing of a part by this forming 

method generally requires several sets of integral type molds. The machined pieces

15 formed by punching feature high precision and good quality, but there are still 

some problems such as high mold manufacturing cost and long production period.

With the rapid growth of the economy in China, the shipbuilding industry is 

developing quickly. The members similar to the hull plates in shipbuilding feature 

very low batch size, complicated shape, large scale and small curvature. It is almost

20 impossible to machine an integral type mold for processing due to expensive costs. 

Therefore, for hull plate members with simple curvature in the prior art, three-core 

roller or oil hydraulic press is generally used for processing; while for hull plate 

members with complicated curvature, based on a primary formation, manual line 

heating is adopted for longitudinal bending. As is known to all, the plate forming

25 process of line heating has the disadvantages of poor production conditions, high 

labor strength, high requirement for technical skills of the workers and low 

production efficiency.
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Therefore, people began discussing the multi-ram and multi-point board 

formation.

The existing representative technical literature includes:

Literature 1: “Multi-point board formation device” for board punching (Patent 

Number: 02273508.9), etc.;

Literature 2: Patent DE4213490C1 and others used for airplane sheet skin 

technique;

Literature 3: the technical solution of “Japanese multi-ram plate bending 

machine” for shipbuilding (Ship-Building Technology, China Communications 

Press, December 1980, Page 141-149).

The ram in Literature 1 has a spherical surface. When punching formation, it 

contacts the plate at “multiple points”. The dents on the plates after punching are 

obvious and the compressed and deformed parts of the plate may generate harmful 

crumpling and deformation. To avoid crumpling and deformation, additional 

edge-pressing cylinder, edge-pressing ring or pad or similar measures shall be 

provided around the mold. Unfortunately, this is still impossible to properly solve 

the problems of big dents and crumpling and deformation. The ram in Literature 2 

has a spherical surface capable of swinging along with the plate shape, but the 

contacting with the plate is also points-based and the contact area is larger. To keep 

the smoothness of the plate, rubber pads or elastic pads shall be put under the plate 

to be processed, but the problems of big dents and crumpling and deformation still 

fail to be properly solved. The ram in Literature 3 has a disk-shaped surface 

capable of swinging along with the plate shape. Although the contact area of the 

ram and plate is much larger than that above, many parts of the plate exposed 

between every two disk rams fail to be pressed, which may lead to the compressed 

and deformed parts of the plate generating harmful crumpling and deformation. In 

addition, due to the instability of the compressed parts of the plate, the pair of up &
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3 down-aligned rams are driven to swing, this still makes the plate generate harmful crumpling 

and deformation. It can be concluded from the literature above that the ram has either a disk­

shaped surface or a spherical surface. It is a technical difficulty for multi-ram board and multi­

point board formation processing to prevent the generation of crumpling and deformation and 

reduce dents during punching of boards.

Object of the Invention

It is the object of the present invention to substantially overcome or ameliorate one or 

more of the above disadvantages, or at least provide a useful alternative.

Brief Summary of the Invention

A first aspect of the present invention provides a curved surface forming device for an 

adjustable segmented mold board with square rams, essentially consisting of an upper group and 

a lower group of square rams capable of swinging, height adjustable molds and a loading 

mechanism, wherein the upper group and the lower group of adjustable molds are arranged in 
the loading mechanism and at least one group of the adjustable molds can move up and down 

under the drive of the loading mechanism; wherein the adjustable molds are provided with a 

group of square rams in the quantity of ΜχΝ capable of swinging installed on the supporting 

body in the fixing frame, forming the lower or the upper adjustable molds and a group of square 

rams in the quantity of (M-l) x (N-1) capable of swinging installed on the supporting body in 

the fixing frame, thus forming the upper or the lower adjustable molds; the height of each square 

ram in the upper and the lower adjustable molds can be adjustable, and the square rams of the 

upper and the lower adjustable molds are arranged in an interlaced manner in both transverse 

and longitudinal directions; the square rams are composed of two parts: the square plate and the 

sphere; one side of the square plate is pressure imposition surface and the other side is the 

sphere; the pressure imposition surface of the square plate is a plane or spherical surface; when 

the pressure imposition surface of the square plate is a plane, the edge part of the pressure 

imposition surface can be provided with a taper or arc; the sphere is located on the inner end 

concave spherical surface of the supporting body, and is flexibly coupled with the square rams 

via a spring.

A second aspect of the present invention provides an adjustable mold, comprising a fixing 

frame and the ram unit, wherein MxN ram unit is arranged in the fixing frame; the ram unit is
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3 set to include square rams, supporting body, spring, screw stem and motor; the square rams are 

set to be composed of a square plate and a sphere; the upper end surface of the supporting body 

is provided with a cavity; the square plate of the square rams is designed to be a plane; the 

sphere of the square rams is set to contact the upper end surface of the supporting body; the 

square rams are set to connect the supporting body via the spring; the lower end of the 

supporting body is connected with the screw stem which is designed to link the motor; an outer 

nut coupled with the screw stem is set to connect the fixing frame in a fixed manner.

The present invention, in at least a preferred embodiment, aims at providing curved surface 

forming device for adjustable segmented mold board with square rams, and providing a new 

adjustable segmented mold of square rams with new curved surface appearance for changing the 
line heating for the curved surface member of large-size boards of ship to cold bending, 

eliminating the harmful crumpling and deformation of the board curved surface member 

generated during punching, reducing dents, improving processing quality and for the processing 

of hull plate curved surface members so as to realize formation processing of hull plate members 

by means of cold punching.

A curved surface forming device for an adjustable segmented mold board with square 

rams, which essentially consists of an upper group and a lower group of square rams 1 capable 

of swinging, height adjustable molds 4 and a loading mechanism, wherein the upper group and 

the lower group of adjustable molds 4 are arranged in the loading mechanism and at least one 

group of adjustable molds 4 can move up and down under the drive of the loading mechanism.

The adjustable molds 4 are provided with a group of square rams 1 in the quantity of M*N 

capable of swinging installed in the fixing frame 3, with the height of each square ram 1 

adjustable, thus forming the upper or the lower

AH26(7808149_l):MSD
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adjustable molds 4; and a group of square rams 1 in the quantity of (M-l) χ (N-1) 

capable of swinging installed on the supporting body 2 in the fixing frame 3, thus 

forming the upper or the lower adjustable molds 4; namely, when the mold of MxN 

square rams 1 is lower adjustable mold 4, the mold of (M-l) χ (N-l) square rams 1 

is upper adjustable mold 4; when the mold of MxN square rams 1 is upper 

adjustable mold 4, the mold of (M-l) x (N-l) square rams 1 is lower adjustable 

mold 4. The height of each square ram 1 in the upper and lower adjustable molds 4 

is adjustable, and the square rams 1 of the upper and lower adjustable 4 are 

arranged in an interlaced manner in both transverse and longitudinal directions.

The use of the upper and lower groups of adjustable molds 4 can rapidly form 

a designed curved surface 5 densely arranged with very small clearance between 

square rams and maximum press-fit area. The loading mechanism 6 can be used to 

drive the upper adjustable mold 4 downwards to apply pressure on the board 7, thus 

realizing the purpose of board formation, or the loading mechanism 6 is used to 

drive the upper and lower adjustable molds 4 respectively to apply pressure on the 

board 7. The adjustable molds 4 can preferably replace expensive integral type 

molds.

The square rams 1 capable of swinging are composed of two parts: the square 

plate a and the sphere b. One side of the square plate a is pressure imposition 

surface and the other side is the sphere b; the pressure imposition surface is a plane 

or spherical surface; when the pressure imposition surface is a plane, the edge part 

can be provided with a taper or arc c. The sphere b is located on the supporting 

body 2 with concave spherical surface on the end in the fixing frame 3, and is 

flexibly coupled with the square rams 1 via the spring 8 so as to facilitate the 

swinging of the square rams 1.

The other end of the supporting body 2 is connected with the motor (stepper 

motor) through a screw stem 9. In this way, the square rams 1, supporting body 2,
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spring 8, screw step 9 and the motor form a square ram unit. To control the motor 

by numerical control method can adjust the height of the ram unit, namely the 

height of the square rams 1.

The upper and lower adjustable molds 4 are arranged in the following mode: 

the upper or lower adjustable molds 4 is composed of a group of (M — 1) χ (N — 1) 

square rams 1 closely positioned in a rectangular shape, and the lower or upper 

adjustable mold 4 is compose of a group of MxN square rams 1 closely positioned 

in a rectangular shape, the projection of the center of the upper adjustable mold 4 

and that of the lower adjustable mold 4 is coincident on a transverse plane, so the 

square rams 1 in the upper adjustable mold 4 and the lower adjustable mold 4 are 

symmetrically arranged in an interlaced manner in both transverse and longitudinal 

directions. When applying a pressure on the board 7, the square rams 1 of the upper 

and lower adjustable molds 4 can be mutually supported without the possibility of 

inclined swinging of the square rams 1 due to the deformation of the boards. 

Meanwhile, the superposition of the clearance between the square rams 1 of the 

upper adjustable mold and the clearance between the square rams 1 of the lower 

adjustable mold can be avoided, thus effectively preventing the crumpling, 

deformation and dents. Finally, the board 7 can be enforced to perform plastic 

formation in the clearance between the upper and lower adjustable molds 4.

Since the upper and lower adjustable molds 4 are provided with square rams 1 

with plane pressure imposition surface, when the board is under punching, the 

square rams 1 contact the board on surface basis, thus greatly reducing the 

clearance between general rams. Moreover, the rams 1 of the upper and lower 

adjustable molds 4 are arranged in an interlaced manner so that the square rams 1 

can be mutually supported. Therefore, the square rams 1 may not generate inclined 

swinging due to the deformation of the materials. Meanwhile, the superposition of 

the clearance between the square rams 1 of the upper and lower adjustable molds 4
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can be avoided.

The use of the curved surface forming method of the boards for the adjustable segmented 

molds of square rams can rapidly form a curved surface densely arranged with very small 

clearance between square rams and maximum press-fit area. The smaller the size of the square 

rams 1, the narrower the clearance between the square rams 1, smoother curve shape and better 

quality can make the substitution with the expensive integral type mold in a better way. 

Compared with other multiple rams or rams with multi-point board formation, the square rams 

forming the adjustable segmented molds have a large area contacting the work piece to be 

processed, almost covering the whole board to be processed. Meanwhile, the square rams in the 
upper and lower adjustable segmented molds are arranged in an interlaced manner in both 

transverse and longitudinal directions, can be mutually supported under pressure and may not 

generate inclined swinging due to the deformation of boards, so the boards are enforced to 

conduct plastic formation in the clearance defined by the upper and lower adjustable segmented 

molds, thus capable of effectively preventing the generation of crumpling defects, reducing the 

dent defects and dramatically improving the board formation quality.

In at least a preferred embodiment of the present invention, the adjustable molds 4 are 

designed. On the section of the adjustable molds 4, the transverse direction of the section of the 

square rams 1 is set to be parallel to the transverse direction of the section of the fixing frame 3; 

the longitudinal direction of the section of the square rams 1 is set to be parallel to the 

longitudinal direction of the section of the fixing frame 3.

In at least a preferred embodiment of the present invention, the adjustable molds 4 are 

designed. On the section of the adjustable molds 4, the angle included between the transverse 

direction of the section of the square rams 1 and the transverse direction of the section of the 

fixing frame 3 is set to be 45±6°; the angle included between the longitudinal direction of the 

section of the square rams 1 and the longitudinal direction of the section of the fixing frame 3 

is set to be 45±6°.

Brief Description of the Several Views of the Drawings

A preferred embodiment of the present invention will now be described, by way of an 

example only, with reference to the accompanying drawings wherein:

AH26(7808149_l):MSD
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FIG. 1 is the schematic view of the curved surface forming method by using the adjustable 

segmented molds of square rams;

FIG. 2 is the schematic view of the ship plate curved surface forming method by using the 

adjustable segmented molds of square rams;

FIG. 3 is the schematic view of the composition of the ram unit in the adjustable molds;

FIG. 4 is the schematic view of the structural style of the square rams;

FIG. 5 is the schematic view of the connection between the square rams and the adjustable 

molds;

FIG. 6 is the schematic view of the arrangement of the upper and lower adjustable molds;

FIG. 7 is the schematic view of the board curved surface forming device by using the 

adjustable molds of square rams.

Where: 1 - square ram; 2 - supporting body; 3 - fixing frame; 4 - adjustable mold; 5 - 

designed curved surface; 6 - pressing machine; 7 - board; 8 - spring; 9 - screw stem; 10 - drive 

motor.

Detailed Description of the Invention

The specific contents and working process of the present invention are further detailed in 

combination with the embodiments shown in the drawings.

The curved surface forming device for adjustable segmented mold board with square rams 

are mainly used for the formation processing of large-scale 3D board such as the hull plate 

members in ship building. Different from other board formation processing, the square rams in 

the present invention are primarily used to

AH26(7808149_l):MSD
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construct the adjustable segmented molds densely arranged with very small 

clearance between rams and of near integral type to make any curved shape, thus 

addressing the technical difficulties of crumpling and deformation generated during 

board punching.

FIG. 1 is the schematic view of the curved surface forming method by using 

the adjustable segmented molds of square rams. The adjustable molds 4 with M*N 

square rams 1 capable of swinging are installed in the fixing frame 3. The rams can 

be driven to move upwards or downwards by electric means or other methods, and 

can be adjusted on height by the numerical control method, forming the lower 

adjustable mold 4. The pressure imposition surface of the square rams 1 on the 

adjustable mold 4 is flat. The lower adjustable mold 4 can rapidly form a designed 

curved surface 5 densely arranged with very small clearance between square rams 

and maximum press-fit area. The adjustable molds 4 can preferably replace 

expensive integral type molds. The square size of the square rams 1 are slightly 

smaller than the square section size of the adjustable molds 4. It is only required to 

meet the swinging requirement fit for the bending plate. The smaller the size of the 

square rams 1, the smoother the curved surface appearance and the better the 

quality. The size of the square rams 1 shall be determined in accordance with the 

specifications of the normally used boards in real life processing.

The section of the fixing frame 3 is provided with axis X and Y directions. The 

section of the square rams 1 is provided with axis Xl and Yl directions. In this 

embodiment, the sectional area for all the square rams 1 is set to be the same, the 

axis Xl of the square rams 1 is set to be parallel to the axis X direction of the fixing 

frame 3, and the axis Yl of the square rams 1 is set to be parallel to the axis Y 

direction of the fixing frame 3, so that the rams 1 in the adjustable molds 4 are 

arranged in a parallel and paracytic manner in both transverse direction and 

longitudinal direction on the section of the adjustable molds 4. In another

8



embodiment of the present invention, the sectional area of all square rams 1 is set 

to be the same, the angle included between the axis XI of the square rams 1 and the 

axis X of the fixing frame 3 is set to be 45°, and the angle included between the 

axis Y1 of the square rams 1 and the axis Y of the fixing frame 3 is set to be 45°, so

5 that the rams in the adjustable molds 5 are arranged in a diamond manner in both 

transverse direction and longitudinal direction on the section of the adjustable 

molds 4.

FIG. 2 is the schematic view of the ship plate curved surface forming method 

by using the adjustable segmented molds of square rams. The adjustable molds 4

10 with MxN square rams 1 capable of swinging are installed on the supporting body 

2 in the fixing frame 3. The rams can be driven to move upwards or downwards by 

electric means or other methods, and can be adjusted on height by numerical 

control method, forming the lower adjustable mold 4. Similarly, a group of (M— 

l)x(N— 1) square rams 1 capable of swinging are installed on the supporting body

15 2 in the fixing frame 3. The rams can be driven to move upwards or downwards by

electric means, and can be adjusted on height by numerical control method, 

forming the upper adjustable mold 4. The pressing machine 6 is used to drive the 

upper adjustable mold 4 to move downwards, and apply pressure on the board 7, 

thus to realize the purpose of board formation. Or use a group of (M— 1)*(N— 1)

20 oil cylinders to drive various upper adjustable molds 4 respectively, forming the 

upper adjustable mold 4. To apply pressure on the board 7 placed between them can 

not only realize the 3D curved surface punching formation of the designed curved 

surface 5 to the board 7, but also achieve the purpose of preventing crumpling and 

deformation to be generated during board punching. As to the adjustable mold 4,

25 the width shall meet the width requirement of ship plate 7, the length shall cover 

the length of the ship plate part. By means of feeding and formation in segments, 

the curved surface formation of relatively long ship plate can be realized.

9



FIG. 3 is the schematic view of the composition of the ram unit in the 

adjustable molds. The ram unit is composed of the square rams 1, supporting body 

2, screw stem 9 and motor 10. The motor 10 can drive the screw stem 9 to rotate 

and make the ram unit on the adjustable mold 4 move upwards or downwards

5 under the action of the helical pair, thus to regulate the height of the square rams 1 

on the end. When a group of MxN square rams 1 on the adjustable molds 4 are 

regulated well according to the requirement of the designed curved surface 5, they 

can be use as the curved surface mold required by board formation.

FIG. 4 is the schematic view of the structural style of the square rams. The 

10 square rams 1 are composed of two parts: the square plate a and the sphere b. The 

pressure imposition surface of the square plate a is a plane or spherical surface with 

a large radius. When the pressure imposition surface is a plane, the edge part of the 

pressure imposition surface can be provided with a taper or arc c so that the 

pressure imposition surface of the square rams 1 is not with a sharp angle and the

15 dents on the plate can be avoided. Compared with other multi-ram board bending 

method or rams for the multi-point board forming device, the contact area between 

the square rams 1 and the board 7 is maximized, thus there are advantages of 

unstable pressure prevention on the board 7 and the reduction of dents.

In this embodiment, the adjustable molds 4 comprise a fixing frame 3 and the

20 ram unit. MxN ram unit is arranged in the fixing frame 3. The ram unit is set to 

include square rams 1, supporting body 2, spring 8, screw stem 9 and motor 10. 

The square rams 1 are set to be composed of a square plate a and a sphere b. The 

upper end surface of the supporting body 2 is provided with a cavity. The square 

plate a of the square rams 1 is designed to be a plane. The sphere b of the square

25 rams 1 is set to contact the upper end surface of the supporting body 2. The square 

rams 1 are set to connect the supporting body 2 via the spring 8. The lower end of 

the supporting body 2 is connected with the screw stem 9 which is designed to link

io



the motor 10. The outer nut coupled with the screw stem is set to connect the fixing 

frame 3 in a fixed manner.

FIG. 5 is the schematic view of the connection between the square rams and 

the adjustable molds. To realize the curved surface formation processing of the

5 board 7, the square rams 1 must be fit for the bending of the board 7 and provided 

with sufficient swinging amplitude. Therefore, the sphere b part of the square rams 

1 is located on the supporting body 2 with concave spherical surface on the end in 

the fixing frame 3. The spring 8 is used to flexibly and firmly connect the square 

rams 1 with the fixing frame 3 so that the square rams 1 can get the swinging

10 requirement fit for the board curved surface formation.

FIG. 6 is the schematic view of the arrangement of the upper and lower

adjustable molds. The upper and lower adjustable molds are arranged in the 

following mode: an adjustable mold 4 is composed of a group of (M— 1) x (N— 1) 

square rams 1 closely positioned in a rectangular shape, and an adjustable mold 4 is

15 compose of a group of M*N square rams 1 closely positioned in a rectangular 

shape, the projection of the center of the upper adjustable mold 4 and that of the 

lower adjustable mold 4 is coincident on a transverse plane, so the square rams 1 in 

the upper adjustable mold 4 and the lower adjustable mold 4 are symmetrically 

arranged in an interlaced manner in both transverse and longitudinal directions.

20 When applying a pressure on the board 7, the square rams 1 can be mutually 

supported without the possibility of inclined swinging of the square rams 1 due to 

the deformation of the boards. Any square ram 1 on the upper adjustable mold 4 

can be supported by the adjacent four square rams 1 on the upper adjustable mold 4 

On the contrary, any square ram 1 on the lower adjustable mold 4 can be supported

25 by the adjacent four square rams 1 on the upper adjustable mold 4. The square rams 

1 may not have inclined swinging due to the instability of the board and can force 

the board 7 to conduct plastic formation in the clearance defined by the upper and

11



lower molds, thus effectively preventing the crumpling of the board.

In this embodiment, the sectional area of all the square rams 1 is set to be the

same. The upper adjustable mold 4 is set to be composed of (Μ — 1 )X(N — 1) square 

rams 1 and the lower adjustable mold 4 is set to be composed of MxN square rams

5 1. The square rams 1 in the upper and lower adjustable molds 4 are set to be

arranged in the same way. The central lines of the longitudinal section of the upper 

and lower molds 4 are set to be on the same vertical line, thus ensuring the manual 

supporting of the upper and lower square rams 1.

FIG. 7 is the schematic view of the curved surface forming device for

10 adjustable segmented mold board with square rams. The curved surface forming 

device for adjustable segmented mold board with square rams comprises: 1 - 

square rams, 2 - supporting body, 3 - fixing frame, 4 - adjustable mold and 6 - 

pressing machine. The loading mechanism in this embodiment is pressing machine

6. The supporting body 2 with a group of square rams 1 is mounted in the fixing

15 frame 3 to form the upper and the lower adjustable molds 4. The lower adjustable 

mold 4 is installed on the base 6(a) of the pressing machine 6. The upper adjustable 

mold 4 is installed on the movable cross beam 6(b) of the pressing machine 6. The 

movable cross beam 6(b) is connected with the pressure imposition oil cylinder 6(d) 

installed on the upper beam 6(c). Driven by the pressure imposition oil cylinder

20 6(d), the upper adjustable mold 4 can move upwards and downwards to punch the

board to be processed together with the lower adjustable mold 4.

Based on the description above, the upper and the lower adjustable molds of 

the present invention is equipped with square rams 1 with the pressure imposition 

surface to be a plane, when punching the board, the square rams 1 contact the board

25 on a surface basis, thus greatly reducing the clearance between the square rams 1. 

The square rams 1 of the upper and the lower adjustable molds are arranged in an 

interlaced manger, which leads to the impossibility of the superposition of the

12



clearances between the square rams 1 of the upper and the lower adjustable molds, 

thus effectively preventing the crumpling, deformation and dents and improving 

processing quality.
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CLAIMS

1. A curved surface forming device for an adjustable segmented mold board with square 

rams, essentially consisting of an upper group and a lower group of square rams capable of 

swinging, height adjustable molds and a loading mechanism, wherein the upper group and the 

lower group of adjustable molds are arranged in the loading mechanism and at least one group of 

the adjustable molds can move up and down under the drive of the loading mechanism; wherein 

the adjustable molds are provided with a group of square rams in the quantity of M*N capable of 

swinging installed on the supporting body in the fixing frame, forming the lower or the upper 

adjustable molds and a group of square rams in the quantity of (M-l) χ (N-l) capable of 

swinging installed on the supporting body in the fixing frame, thus forming the upper or the 

lower adjustable molds; the height of each square ram in the upper and the lower adjustable 

molds can be adjustable, and the square rams of the upper and the lower adjustable molds are 

arranged in an interlaced manner in both transverse and longitudinal directions; the square rams 

are composed of two parts: the square plate and the sphere; one side of the square plate is 

pressure imposition surface and the other side is the sphere; the pressure imposition surface of 
the square plate is a plane or spherical surface; when the pressure imposition surface of the 

square plate is a plane, the edge part of the pressure imposition surface can be provided with a 

taper or arc; the sphere is located on the inner end concave spherical surface of the supporting 

body, and is flexibly coupled with the square rams via a spring.

2. The curved surface forming device for an adjustable segmented mold board with square 

rams as claimed in Claim 1, wherein the sectional area of all the square rams is set to be the 

same, the upper adjustable mold is set to be composed of (M— 1)*(N— 1) square rams and the 

lower adjustable mold is set to be composed of M*N square rams, the square rams in the upper 

and lower adjustable molds are set to be arranged in the same way, the central lines of the 

longitudinal section of the upper and lower molds are set to be on the same vertical line.

3. An adjustable mold, comprising a fixing frame and the ram unit, wherein MxN ram unit is 

arranged in the fixing frame; the ram unit is set to include square rams, supporting body, spring, 

screw stem and motor; the square rams are set to be composed of a square plate and a sphere; the 

upper end surface of the supporting body is provided with a cavity; the square plate of the square 

rams is designed to be a plane; the sphere of the square rams is set to contact the upper end

AH26(7808149_l):MSD
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surface of the supporting body; the square rams are set to connect the supporting body via the 

spring; the lower end of the supporting body is connected with the screw stem which is designed 

to link the motor; an outer nut coupled with the screw stem is set to connect the fixing frame in a 

fixed manner.

4. The adjustable mold as claimed in Claim 3, wherein on the section of the adjustable molds, 

the transverse direction of the section of the square rams is set to be parallel to the transverse 

direction of the section of the fixing frame; the longitudinal direction of the section of the square 

rams is set to be parallel to the longitudinal direction of the section of the fixing frame.

5. The adjustable mold as claimed in Claim 3, wherein on the section of the adjustable molds, 

the angle included between the transverse direction of the section of the square rams and the 

transverse direction of the section of the fixing frame is set to be 45±6°; the angle included 

between the longitudinal direction of the section of the square rams and the longitudinal 

direction of the section of the fixing frame is set to be 45±6°.

6. A curved surface forming device substantially as hereinbefore described with reference to 

Figures 1 and 2 of the accompanying drawings.

7. An adjustable mold substantially as hereinbefore described with reference to Figures 1 and 

2; and 3 to 7 of the accompanying drawings.

Taian Surele Hydraulic Equipments Manufactory 

Patent Attorneys for the Applicant/Nominated Person 

SPRUSON & FERGUSON
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FIG. 1
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FIG. 5
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FIG. 6
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FIG. 7


