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摘　要 : 介绍了一种螺旋焊管机组钢带自动对中装置 ,简述了该装置的工作原理、机械和电路

设计方案。经使用测试 ,各项数据及控制功能均达到或超过设计要求 ,满足了生产需要。
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0　引　言

螺旋焊缝钢管在焊接成型时因钢带行进过程

中受阻力不均匀 ,且钢带宽度有误差 ,常常会引起

钢带中心线偏移。这不仅会造成两边铣刀损坏 ,

还会使钢带成型出现偏差 ,内外焊的质量也就无

法保证 ,直接影响到产品的合格率。如果手动调

节机架进行钢带对中 ,不仅要专人负责 ,而且为能

保证及时校正钢带中心线还要降低轧速 ,这种对

中方式的效果降低了生产效率。

针对这一现状 ,我公司研制了一套简单实用

的钢带自动对中装置 ,该装置实测精度达到 0. 5

m /m in,响应时间为 1 s。实际使用表明 ,钢带自

动对中装置设计完全可满足生产技术要求。该装

置先后在我公司三条生产线上投入使用 ,节省了

人力 ,提高了主驱动速度 (最高可达 1. 3 m /m in) ,

充分发挥了设备的生产潜能 ,提高了生产效率和

产品质量。

1　工作原理

1. 1　机械部分

钢带自动对中装置机械部分的作用是将钢带

中心线偏移信号转换成电信号 ,为电气控制提供

校正依据 ,钢带中心线偏移可通过带边偏移体现

出来。

钢带自动对中装置机构示意图见图 1。当螺

旋焊管机组调型成功、钢带中心线确定后 ,只要调

节钢带对中装置固定定位支架的位置 ,使上下连

接臂和左右转辊垂直放置在钢带边缘 ,然后把上

连接臂固定在活动连杆上就确定了钢带的中心

线。无论何种原因引起钢带中心线偏移必然会使

钢带边偏移 ,从而导致转辊偏移。例如 ,钢带中心

线右偏移 ,带边也跟着右偏移 ,右辊右移并拉动弹

簧 ,弹簧通过上连接臂带动活动连杆向左移动 ,固

定在活动连杆一端的衔铁通过传感器中间也向左

移动。传感器和衔铁上都有个通光孔 ,当衔铁在

传感器中间移动时 ,这两个通光孔的重叠面积也

会随之改变 ,通光量就产生了变化 ,通过通光量的

变化来驱动电气系统 ,从而驱动钢带支架移动来

纠正钢带中心线。

图 1　钢带自动对中装置机械构造示意图

传感器构造如图 2所示 ,左侧为固定点光源 ,

右侧为固定的光敏管 ,点光源与光敏管之间有一

个直径 40 mm的通光孔 ,中间是活动衔铁 ,衔铁

中间有一个直径 40 mm的通光孔。

　　当螺旋焊管机组调型成功、钢带中心线确定
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图 2　传感器结构示意

后 ,只需移动传感器的位置 ,使传感器的一端与衔

铁的一端对齐 (如图 1所示 ) ,就形成了如图 3所

示的传感器通光孔与衔铁通光孔相互重叠的原始

位置 ,通光面积为两个通光孔重叠部分 ,该重叠部

分定义为通光量 A。当钢带中心线右偏移 +△S

时 (为叙述方便 ,该钢带中心线右偏移量定义为

+△S ,钢带中心线左偏移量为 - △S ) ,则右转辊

通过弹簧带动活动连杆向左偏移 +△L ,活动连杆

带动衔铁的偏移量也为 +△L ,于是通光部分面积

增大 ,通光量也增大 ,将该通光量定义为 A1 , A1 >

A。同理 ,钢带中心线左偏移 ,通光部分面积减

小 ,通光量减少 ,将该通光量定义为 A2 , A2 <A。

图 3　传感器和衔铁通光孔互相重叠的原始位置

1. 2　电气控制部分

钢带自动对中装置电气控制如图 4所示。其

控制原理是 :当钢带中心线发生偏差、通光量 A

发生改变时 ,导致接收通光量的光敏电阻 RA变

化 ,从而由电阻 RA驱动电气控制电路进行钢带

自动对中。其电气控制系统具有以下功能 : ①处

理传感器输入的信号 ,输出可调的方波信号用于

驱动钢带机架液压电磁阀 ,使机架间歇移动以校

正中心线 ;②提供超时校正报警信号 ,当中心线偏

离太大时 ,表示板宽已经超出允许偏差 ,或由于机

械故障 ,校正失效 ,电路系统可发出报警信号 ,提

示操作人员作出应变措施 ;③自由操作功能 ,设置

了手动操作功能 ,方便上料拨接钢带时手动调整

中心线。

图 4　自动对中装置电路简图

　　初次使用钢带自动对中装置时要进行初始值

的设定 ,即当钢带中心线不发生偏差时 ,也即传感

器、衔铁在原始位置 ,此时的通光量 A、光敏电阻

RA阻值即为钢带自动对中装置传感器的钢带中

心线标准值 ,调整可调电阻 R1、R2,使 BG1保持

导通 , BG2保持截止 , IC1、IC2均无激发信号 , K1、

K2 (由于篇幅有限 ,图 4中没有画出左偏时 K2的

控制部分 )不动作 ,电路不输出驱动信号 ,不发生

对中动作 ,初始值的设置调整完成。

当钢带中心线向右偏移、传感器通光面积增

大即通光量增大 (A1 > A )时 , RA接收光量增大 ,

RA阻值减小 , BG1、BG2的 B极电流 Ib 增大 ,

BG1、BG2均导通。由于 BG1的 C, E极和光耦

IC1输入端接成并联线路 , BG2的 C, E极和 IC2

输入端接成串联线路。所以 , BG1导通 IC1的 1

脚无信号输入 , IC1不工作 ; BG2导通 IC2的 1脚

有信号输入 , IC2工作 ,致使 IC2的 5, 6脚导通。

+ 12V电源从 IC2的 5, 6脚 ,经 BG3、BG4放大后
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驱动 K1。由 IC5、D1、D2、R9、R10、C5、C6等组成

多谐振荡线路产生方波序列 ,调整 R9、R11,可改

变方波的幅度 ,信号由 IC5的 3脚输出 ,该信号由

K1、K2转换 ,决定是否输出或向哪一路输出。K1

吸合 , K2断开时 ,且手动 /自动转换开关置于自动

位置 , BG8饱和导通 ,驱动 K5动作 ,钢带机架右

移。K1吸合意味着 IC3导通 ,同时 K1的 NC触

点打开 , IC3和 R5、C1、C3组成的定时电路开始

计时 ,定时器时间 T由 R5、C1时间常数决定 ,如

校正时间超过 T,则 IC3的 3脚输出一个信号驱

动 K3,蜂鸣器报警线路工作。

同理 ,可分析当钢带中心线向左偏移即通光

量减小 (A2 < A ) , RA增大时电路的工作原理 ,这

里就不再叙述。

2　结　语

该螺旋焊管机组钢带自动对中装置是光、电、

机械等知识的综合运用。电气控制线路并不复

杂 ,但解决了生产过程中的实际问题 ,与国外同类

设备相比有结构简单、造价低廉、维修方便等特

点。经过试生产 ,各项控制功能均达到了设计要

求 ,满足了生产需要。
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Applica tion of B ig Character Stenc iling Un it on P ipe Production
W E I J ing,WANG Q ian2hua, ZHU W ei

Abstract ID : 100123938 (2005) 05200452EA

Key words: big character stenciling unit; p rincip le; p roperty; technical parameter; app lication effect

Applica tion on P ipe Qua lity of Certif ica tion w ith V isua l FoxPro6. 0 Software
ZHU Da2quan,WANG Shu2ren

Abstract ID : 100123938 (2005) 05200472EA

Abstract: Pipe quality of certificate is an important document of enterp riser to issue p roduct quality certification to end user. It in2
troduces to app ly V isual FoxPro6. 0 software and carry out p rogram design to quality control information system to realize system2
ization of p roduct quality control information as per the requirement of p ipe quality of certificate of sp iral submerged arc welded

p ipe forW est2to2East gas transm ission p roject.

Key words: quality of certificate; system design; V isual FoxPro6. 0 software; app lication

Applica tion of Pla sma W eld ing System on Sta in less SteelW elded P ipe
CHEN Guo2yu, L IU Yi,WANG L in2lin, CHEN Chun2yang

Abstract ID : 100123938 (2005) 05200512EA

Abstract: It is described the advantage of p lasma welding p rincip le and welding p rocess and analyzed the p roperties of key compo2
nent among p lasma welding system. It is introduced some welding p rocess parameter of p lasma welding system and its effect on

p ractice app lication during stainless steel welded p ipe.

Key words: stainless steel welded p ipe; p lasma welding; equipment; app lication

Structure Pr inc iple Ana lysis to In side Burr Rem ov ing Un it for L ong itud ina lW elded P ipe
KANG Xia2m ing

Abstract ID : 100123938 (2005) 05200542EA

Key words: longitudinal welded p ipe; inside burr; inside burr removing unit; knife p rofile; structure; analysis

Study on Hot2rolling Process of X70 Th ick Co ils
GUO B in, SONG Ping, ZHENG L in,W E I Gang2cheng, KONG Jun2hua,

W EN Dun, ZHANG Chao, L IU Chang2m ing
Abstract ID : 100123938 (2005) 05200562EA

Abstract:Hot2rolling p rocess of X70 thick coils was studied in this paper, and it was concluded that increasing the cooling rate,

fine reduction and finish coiling temperature would be helpful to the form ing of acicular ferrite and imp roving of steel strength and

toughness, in reverse, extra high or low finish rolling temperature would be harmful to them. By taking reasonable hot2rolling

p rocess, the m icrostructure of X70 p roduction wasmainly acicular ferrite, and its strength and toughness were good enough to satisfy

the requirement of“Technical Agreement of Hot2rolling Coils for Pipe Manufacturing ofW est to East Gas Transporting Project”.
Key words:X70 steel; hot2rolling p rocess; control rolling and control cooling

Pa ss D esign w ith Inclined Set for Shuttle P ipe
CAO Guo2fu

Abstract ID : 100123938 (2005) 05200612EA

Abstract: It is introduced that inclined set design method of pass design for shuttle p ipe and exp lains that pass design with in2
clined set for shuttle p ipe has excellence of controlled weld seam position andγ angle of p ipe tail aswell as not easily tearing burr

to the edges of pass to make longer usage life of rollers, etc. . It puts forward some fresh design p rincip le. These design p rincip le

also has use for reference to design pass of other rectangular p ipe.

Key words: shuttling p ipe; roller pass; inclined angle; design

Im provem en t on P ipe Expand ing Process and Research on Increa sing Expand ing Head L ife
L I Hong

Abstract ID : 100123938 (2005) 05200662EA

Abstract: It puts forward reasonable adjustment to each parameter, imp rovement to p rocess method, strengthening friction lubrica2
tion and rational operation to reach the purpose of increasing usage life of expanding head of expander through analysis to p ipe ex2
panding p rocess.

Key words:p ipe expanding; expanding p rocess; expanding head; usage life

Investiga te in the Automa tism A im a t Arm or Pla te A te Cen tre
W E I Hai2xiang, L IU Cui2hua

Abstract ID : 100123938 (2005) 05200692EA

Abstract: Introduce the automatism aim at armor p late center. Recite the work elements and machine and electrocircuit design
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p roject for the equipment. Through running and testing, all of the control and data supporting functions in the equipment have been

p roved that the p rimary technical indices are reached or exceeded the p roject.

Key words: sp iral steel p ipe; armor p late; automatism

Automa tic Gr ind ing Un it for P ipe EndsW eld of Sp ira lW elded P ipe
CHEN Q i2wei, ZHANG Shi2p ing, LU Xin2ying

Abstract ID : 100123938 (2005) 05200722EA

Key words: sp iral weld seam; automatic grinding unit; sand band; grinding; manufacture

Ana lysis and Con trol to W eld Crack of Sp ira lW elded P ipe w ith Sma ll Form ing Angle
L IU Yun, L IU Cheng2kun

Abstract ID : 100123938 (2005) 05200742EA

Abstract: Inside weld p roduced cracks are often faced p roblem by adop ting wide coil with small form ing angle to p roduce small

size sp iral submerged welded p ipe. To main reason for p roduced cracks is analyzed and effective solving measure is raised. It has

certain direction significance for p roduction of sp iral welded p ipe with small form ing angle.

Key words: sp iral welded p ipe; weld crack; analysis; control; sp ring stress

Property Appra isa l and Im provem en t of Fla tten ing Test for ERW P ipe
J IE Sheng2qi

Abstract ID : 100123938 (2005) 05200772EA

Abstract: Flattening test cracks for high frequency ERW p ipe results from weld m icro cracks, rigid and brittle m ixed inclusions,

thick and big crystal and banded structure, etc. . It puts forward a concep tion of weld inclusions crack index so as to better control

quality of weld seam. It puts forward measures by through rational designing chem ical composition and reducing inclusions and

banded structure as well as op tim izing control p rocess parameter to form ing, welding and heat treatment, etc. to efficiently reduce

weld inclusions crack index and imp rove anti2crack p roperty of weld flattening to high frequency ERW p ipe.

Key words: ERW p ipe; flattening testing clusions; crack index

No ise Con trol in Hot2d ip Ga lvan iza tion W orkshop of Steel Tube Plan t
WANG Fu2mao,WANG Chun2dong, CONG Yue2zeng,WANG Fa2zhan

Abstract ID : 100123938 (2005) 05200812EA

Abstract: This paper, through measuring and analyzing the noise sources in the hot2dip galvanization workshop of a steel tube

p lant, indicated that the operation of inner blowing tube is the major environmental source of noise pollution, studied the mecha2
nism of air current noise for blow p ipe, put forward comp rehensive adm inister step s with sealing cap, p ressure reduction, noise

elim ination and noise insulation. The noise adm inister enforcement of first phase p roject showed as a result: the noise peak value

of blowing tube to be reduced 10～15 dB (A ) , the noise peak value of factory boundary to be reduced 20 dB (A ) more, and a

good effect p relim inarily to have been received.

Key words: noise control; hot2dip galvanization; steel tube; blowing tube

Ca lcula tion M ethod of Hydrosta tic Tester w ith End Sea l
WANG Zhi2m ing

Abstract ID : 100123938 (2005) 05200842EA

Abstract: It analyses stress sustained by p ipe during hydrostatic test and briefly introduces calculation formula deduced p rocess of

test p ressures. It points out that it shall consider compensate the load of p ipe ends to working cylinder and first determ ines rational

p ressure of working cylinder with hydrostatic tester and determ ines p ressure of hydrostatic tester by adop ting ends seal when test

p ressure is greater than 90% of the m inimum yield strength of p ipe.

Key words:p ipe; hydrostatic test; test p ressure; stress; end seal; radial seal

Standard iza tion and Rela tion of Production M anagem en t and Sc ien tif ic D evelopm en t
L I Yan2feng

Abstract ID : 100123938 (2005) 05200862EA

Abstract: It discusses affinity relations of standardization and p roduction management and scientific development through real ex2
amp le of p ipe p roduct and raw material standard. It puts forward many p ractical methods of solving the contradiction between

standardization to p ipe p roduct and raw material standard as well as p roduction management, scientific and technology develop2
ment and market competition to better manage relation of standardization between p roduction management, scientific and technolo2
gy development and market competition to fully exert an important role of standardization among them.

Key words: standardization; p roduction management; scientific and technology development; market competition

·29· 　英 文 摘 要　　　　　　　　　　　　　　　　　第 28卷第 5期　

© 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved.    http://www.cnki.net


