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摘  要  介绍了防止熔模铸件变形的几种措施。针对易变形件要从第一道工序-射蜡就采用在蜡模中放入阻碍物限制收

缩变形、开浇道根后粘浇道, 压蜡后在水中冷却等有效措施,使蜡模处在一个良好的质量状态之下。大量生产实践证明, 这

些预防措施是有效并且十分必要的。
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  熔模铸造在生产中较多采用糊状模料,这主要由于

糊状模料比液态模料收缩小、凝固快、生产率高[ 1] 。在

压型 y蜡模y铸件的生产过程中, 蜡模的尺寸稳定性和

变形程度,极大地影响了铸件的质量状态, 所以在防止

熔模铸件变形中对蜡模的控制是十分重要和必要的。

1  在蜡模中放入阻碍物限制收缩变形

精铸件右页结构见图 1, 因需保证门的回转良好,

故两个 <101 5 mm 的孔要求同轴,客户要求用专用销轴

检具全检,并且专用销轴一端要自由落体式无障碍地穿

过两个孔。原来的生产工艺为: 压蜡后, 压型放入水中

冷却 30 m in 后取出蜡模, 修好蜡模后组树。浇注出的

铸件用专用销轴穿两个 <101 5 m m 的孔, 因两孔不同

轴,销轴穿不进去,需要 100%校正, 而且变形没有一点

规律,极大增加了校正工作量,严重拖后生产进度。

图 1  右页铸件

针对此情况, 改进了工艺, 经过计算, 做了 10 根

<101 8
0
- 0. 1 m m的销轴,在压制右页蜡模后, 就将该销轴

在 <101 5 mm 孔处穿入蜡模,之后一并放入水中,冷却

30 min后取出, 针对这些蜡模做了两种方法: 一种是修

蜡模后直接组树,另一种是再在上面粘一条拉筋, 见图

1。铸件生产出来用销轴检测,仅有 1件两孔略偏斜,其

余则完全符合要求, 此 1 件偏斜的右页, 稍一校正即可

符合要求。经归类,发现第一种方法未粘拉筋的就已经

满足生产要求,可投入批量生产。

5 @ 5BT 阀套精铸件阀套的 4个爪有严格要求, 爪

的外圆要求加工,必须保证足够的加工量,露黑皮不行。

为此,在蜡模和铸件上均有专用样板检测爪尺寸变化

(见图 2)。

图 2  5@ 5BT 阀套结构图

原来的工艺为:压蜡后放入水中冷却 40 min 后取

出蜡模。经检测, 4 爪在蜡模上总体为向内变形, 每个

爪还左右摆,变形没有规律。射蜡工 1小时只能修出 7

件符合样板的蜡模。

为解决变形问题,经计算,专门制作了金属支撑圈,

见图 2双点划线所示, 在阀套蜡模射出后, 将金属支撑

圈插入, 一并放入冷水中冷却 40 min 后取出。在采用

金属支撑圈并按工艺要求校正蜡模后, 几乎不用修蜡

模, 大大提高了修蜡模的工作效率。现批量生产中已按

改进后工艺执行,取得了良好效果。

2  采用开浇道根后粘浇道的措施

DN150法兰盘结构见图 3,其结构对称、壁厚均匀。

如果直接在其上开出浇道, 因浇道较厚大, 与蜡模本体

形成壁厚差,不仅在从模具拿出过程中取蜡模困难, 而

且会因取模方式不当造成变形;也会在蜡模的冷却过程

中因壁厚不均, 而造成收缩变形。所以综上考虑, 对

DN150法兰盘采用先预设浇道根 (高度为 11 0 ~ 11 5

mm ) ,后粘浇道的方法来避免在蜡模上因浇道厚大而

形成壁厚不均,导致收缩不同步的变形。
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图 3  DN150 法兰盘结构图

3  蜡模冷却方式

压蜡后,还要注意冷却方式的选择, 通常是在空气

中冷却或在冷水中冷却。在冷水中冷却可强制蜡模定

型,而有些三端或两端为法兰盘,如 DN40法兰闸阀体,

在正常生产条件是放入水箱中冷却的, 导致在蜡模上的

两法兰盘间距 L 1 和 L 2 (见图 4) 相差得很大, 可达到

21 0~ 21 5 mm。

图 4  DN40 法兰闸阀体冷却示意图

经分析,除结构本身的特点,蜡模在水箱中为漂浮

状态,出现蜡模的一部分在水中,一部分在空气中的情

况。由于水面上下的法兰盘冷却条件不同,产生的收缩

不同,使法兰盘产生较大的变形。为防止这种现象,应

设法使蜡模完全浸入水中。使同一蜡模的各个部位冷

却条件一致,待尺寸稳定后再取出,可大大减少此类问

题的发生

4  从工艺设计上来减少变形

4. 1  门扣

门扣结构见图 5, 因属于厚大开口件, 易在开口处

变形(见图 5虚线所示) , 靠插入阻碍物的方法仅能解决

在蜡模上的变形,无法解决在铸件成形过程中因收缩不

均而导致的变形。所以需在开口处加上一条 <7 mm 的

拉筋(见图 6) ,既能解决蜡模上的变形又能解决铸件上

的变形,待铸件热处理后再把拉筋去掉。

4. 2  锁紧支架

锁紧支架材质为 SCS13, 结构见图 7, 最初采用横

图 5 门扣结构图 图 6 门扣粘拉筋图

模头组树, 2件/树, 见图 8。铸件做出后,变形很严重,

达到 3~ 4 m m, 见图 7 双点划线所示。后改用圆弧模

头组树, 仍为 2件/树,见图 9。

图 7  锁紧支架结构图

图 8  原工艺锁紧支架组树图
(用横模头)

图 9  改进工艺锁紧支
架组树图(用圆弧模头)

由于用圆弧模头组树,可充分利用圆形开口件的特

点, 虽然在凝固过程中模头有收缩,但 SCS13材质的韧

性很好, 模头会发生回弹, 这样减少了铸件在凝固过程

中由于受模头牵连而造成的收缩变形。变形由原来的

3~ 4 m m 减少到 1 m m,极大地减轻了校正的工作量。

5  结语

在熔模铸造的整个工艺过程中,蜡模的变形程度对

于铸件变形具有很大影响。在射蜡工序中针对不同产

品, 注意应用防止蜡件变形的各项措施,认真规范工艺

操作,是可以达到防止熔模铸造件变形的目的的。
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Application of Microstructural Analysis to the Micro-
structure Observation of the Sem-i solid Alloy Zhang
Qia nqian, Cao Zha nyi, Liu Yongbing, Zhang You-
fa, Wu Jihong ( Key Laboratory o f Automobile M ate-
r ials of M inist ry Educat ion, Department o f Materials
Science and Eng ineer ing, Jilin Univer sity, Chang-
chun, China) 2008, 28( 2) 128~ 130
Abstract The m icrost ructur e of sem-i solid M g-10A-l
4Zn allo y w as observed by OM ( opt ical micro scope) ,
SEM ( scanning elect ron microscope) , EDS( energ y dis-
persive spect rom eter ) and LEXT. OM obser vat ion

reveals that there ex ists the fine and round sem-i so lid
micro st ructure w ith unifo rm dist ribution and higher
solid f ract ion. T he f iner st ructure can be observed by
SEM , and the m elt ing f irst ly occurred in the bounda-
r y w ith higher solute concentrat ion by combining w ith
EDS analysis. LEXT observat ion indicates that the
solid phase part icle is spheroid in three-dim ensional
st ructure, which is com posed of eutectic phase and
remelting A-Mg phase by tw o-dimensional planar
height diag ram ver if icat ion.
Key Words: Microstructural Analysis, Sem-i solid, Mg-
10A-l 4Zn Alloy, Microstrucutral Observation

Mechanical Properties of Aluminum Alloy at Elevated
Temperature in Squeezing Casting Jia Zhanzhan1 , Zhu
Wei1 , Han Zhiqiang1 , Zha o Haidong2 , Liu
Baicheng1 ( 1. Key Laborato ry for Advanced Materials
Pro cessing Technolog y, the Minist ry of Educat ion,
Department of M echanical Eng ineering, T singhua U-
niversity, Beijing , China; 2. Schoo l of M echanical
Eng ineer ing, South China U niversity of T echno logy ,
Guang zhou, China) 2008, 28( 2) 130~ 133
Abstract A series of t rue st ress via t rue st rain cur ves
w ere mapped under g iven temperatures, including
250, 300, 350, 400, 450, 500 e , and st rain rate, in-

cluding 0. 1, 0. 01. 0. 001 s
- 1

, based on the measure-
m ents of mechanical proper ties of squeezing casting a-
luminum alloy w ith dif ferent pressures, such as 20,
50, 75 MPa by m eans of dig ita-l cont rolled therm a-l
mechanical physical analogue machine Gleeble-1500D.
The effects of tem perature, st rain r ate and squeezing
pressure on the m echanical propert ies o f the alum inum
alloy at elevated temper ature have been examined.
The results indicate that the f low st ress o f the alum-i
num alloy is decreased w ith the increase of the tem per-
ature and is increased w ith the increase of the st rain
rate. T he higher f low str ess can be obtained w ith a
higher squeezing pressure, exhibit ing the effects of
squeezing pressure on the mechanical propert ies of the
alum inum allo y at elevated temperature.
Key Words: Squeezing Casting, Aluminum Alloy, Me-
chanical Properties at Elevated Temperature, Isothermal
Compression

Design and Improvement of Gating and Exhausted Sys-
tem in Die Casting Die for Airless Gun Chen Tiejun (

Chongqing Changjiang Coat ing M achine Plant , China
Shipbuilding Indust rial Cor por at ion, Wanzhou, Ch-i
na) 2008, 28( 2) 133~ 134
Abstract T he improvem ent of gat ing sy stem w as con-
ducted by analy zing the st ructure, dimension and pro-
cessing features o f airless gun, in w hich the one ingate
w as m odif ied tw o ones that lo cates the higher posit io n
of components, and the declined co re-dr aw ing mecha-
nism w as cancel led to simplify the die str ucture. T he
qualif ied products w ere m anufactured successfully
w ith the improved mould by rat ional die casting
pr ocess.
Key Words: Airless Gun, Die Casting Die, Gating Sys-
tem

Some Countermeasures of Preventing the Deformation of
Investment Castings Lu Rui

1
, Ba o Yuqiu

1
, Xu Yun

xia ng
2

( 1. Peng lai Jinchuang Investment Casting
Valve Co. , L td. , Peng lai, China; 2. Chinese U niver-
sity of Science and Technolog y, H efei, China) 2008,
28( 2) 135~ 136
Abstract Some counterm easur es of prevent ing the de-
fo rmat ion o f cast ings in investment cast ing w ere ex-
pounded. Aiming at easily-defo rmed cast ing s, the ef-
fect ive m easures should be adopted f rom the first pro-
cedure, w ax injection, to r ender the w ax pat tern in a
desirable quality condit ion. The pract ical product ion
verified that these countermeasures are ef fect iv e and
necessary for prevent ing the deformat ion o f investment
casting.
Key Words: Investment Casting, Wax Pattern, Meas-
ures

Approaches to Deoxidization in Middle Frequency In-
duction Furnace Wen Yaoxin, Sun Yua nneng ( Zhong-
shan T iew ang Investment Casting Co. , L td. , Zhong
shan, China) 2008, 28( 2) 137~ 139
Abstract T he deposit ion-deox idizat ion behavior of de-
ox idizer in middle f requency furnace w as expounded.
It w as found that the deox idizat ion ability is deteriora-
ted w ith the increase o f o xidizat ion deg ree of the ele-

ment w hen some elem ents reach to a certain in the fur-
nace. The excessive addit ion of metal o xide element
can im prove deox idization ability and reduce the oxy-
gen content in m olten steel to decr ease non-m etal in-
clusions, w hich is helpful for the purif icat ion o f m o-l
ten steel.
Key Words: Deposition-deoxidization, Oxidization De-
gree, Deoxidization Energy, Carbon- oxygen Balance

Effects of Trace Sr on Microstructure and Mechanical
Properties of ( Al2O3 + Al3Zr) p/ A356 Composites Xu
Ke, Zhao Yutao, Chen Ga ng, Zha ng Songli, Sun
Hongqiang, Huo Xiaoyang ( Schoo l of Mater ials Sc-i
ence and Eng ineer ing, Jiangsu University, Zhenjiang,
China) 2008, 28( 2) 139~ 141
Abstract Effects of t race Sr on micro st ructure and me-
chanical propert ies of ( Al2O 3+ Al3Zr) p / A356 compos-
ites synthesized by the direct melt react ion in A356-
Zr( CO 3 ) 2 system w ere invest igated by X-ray diff rac-
t ion ( XRD) , scanning elect ron micr oscope( SEM ) and


