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Design of bellows based on UG secondary

development technique
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Abstract: Bellows are important parts used for liquid rocket engine gimballing. The geometric
parameters of the bellows are different for various engines. In order to model the bellows in short
time, the technique based on secondary development of the UG software is proposed. The geometric
parameters of the bellows are analyzed to obtain the modeling process. The secondary development
tool using UG is used to build the model of the bellows. The method using MFC to develop the pro—
gram is discussed in detail. The program developed in this paper can model the bellows effectively in
short time.
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Fig.1 Structure of the bellow
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Fig.2 Flow of the bellow modeling process
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FIRMADRBPHNE. ADREMT:
extern DIExport void ufsta ( char *param, int
*returnCode, int rlen )
{
static UF_MB_cb_status_t Project_Model_bellow
( UF_MB_widget_t, UF_MB_data_t,UF_MB_activated
_button_p_t) ;
static UF_MB_action_t actionTable [] =
{
{* MODEL_BELLA_ACTION" ,
Project_Model_bellow,NULL} , {NULLNULLNULL}
}s
int errorCode = UF_initialize () ;
if (0 == errorCode )
{
UF_MB_add_actions (actionTable) ;
errorCode = UF_terminate () ;
}
PrintErrorMessage ( errorCode ) ;
)
static UF_MB_action_t actionTable () ER¥(R
M KB AT H" MODEL_BELLA_ACTION"
i& 7 Project_Model_bellow () PA % . Project _
Model_bellow () BRECFEF 2 AT IF B U S 5 HE
MIBATHBUE JLATEHE UG/OPEN GRIP &R, T
FHELUEXEERFMT
if ( (error_code = UF_STYLER_create
_dialog ( “ Project_Model_Bellow_Dialog.dlg” ,
PROJECT_MODEL_SPRING_cbs, /* Callbacks
from dialog */
PROJECT_MODEL_SPRING_CB_COUNT,
/* number of callbacks*/
p_bellow_para,
data */

/* This is your client

response ) ) ! =0)

char fail_message [133] ;
UF _get_fail_message (error_code,
fail_message) ;

UF_UI_set_status (fail_message) ;

printf (" %s\n" , fail_message ) ;
}

response., p_bellow_para & #i i & & .
response &4 i F E #) OK. BACK. CANCEL.J%
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EPREE, A OK IRHME4E p_bellow_para 7§
BIRBCARE DK BIE, p_bellow_para T ERE
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UF_STYLER_item_value_type_t data;

data.item_attr=UF_STYLER_VALUE;

I8 ERBAE A
data.item_id=PROJECT_MODEL_SPRING_
REAL_MD; IHEFRIR

UF_STYLER_ask_value (dialog_id,&data) ;
/ldata B BEAHIE

p_ bellow _para->MD=data.value.real;
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int grip_arg_count=7;

UF _args_t grip_arg list [7] ;

grip_arg list [3] .type=UF_TYPE_DOUBLE;

grip_arg_list [3] length=0;

grip_arg_list [3] .address=&m_ bellow _para.
R1;

UF_call_grip (" bellows.grx" ,grip_arg_count,
grip_arg_list) ;
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Fig.4 Menu for the bellows modeling
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Fig.5 Interface for the bellows modeling
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