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NATIONAL AEROSPACE STANDARD

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1725 DE SALES STREET. N. W., WASHINGTON, D. C. 20036

1. SCOPE
1.1 Purpose: Draw process equipment covered by this specification shall be of adequate power, rigidity, and accur-
o acy to make tight radius thin wall bends in aluminum, mild steel, stainless steel, titanium, and other alloyed tubing for Aero-
f" space “ehicles, to the applicable military or Federal specificatioms.
1.2 Clagsification: This equipment shall be classified as to type, size and class, as follows:

F

Type I -- Precision tube bender equipped with direct hydraulic pressure for pressure and clamp die.

Type II - Precision tube bender equipped with indirect hydraulic pressure for pressure and clamp die.

Type III Precision tube bender equipped with direct hydraulic pressure for pressure and clamp die and
booster to assist or restrict flow of tubing into bending area.

Type IV - Precision tube bender equipped with direct hydraulic pressure for pressure die and indirect
hydraulic pressure for clamp.

Size 3 ~- Bender with capacity to bend 3 inch diameter tubing.

Size 6 -- Bender with capacity to bend 6 inch diameter tubing.

Class I - Precision bender (left hand), counter clockwise bending motion.

Class II Precision bender (right hand) clockwise bending motion.

1.3 Intended Use: This equipment shall be used to form single, multiple, or tangent bends in '"thin"” and “ultra
thin" tubing associated with airframe components manufactured. Thin wall tubing shall be defined in these specifications as
tubing with wall thickness not to exceed 2.5 per cent of the tube outside diameter. Ultra-thin is tubing with walls that lack
rigidity for supporting the cylindrical shape when in a relaxed position and requires internal wall support to secure proper

INVESTIGATE THE APPLICABILITY OF

clamping.
2. APPLICABLE DOCUMENTS
2,1 The following documents, of the issue in effect on date of invitation for bids or request for proposal, form

a part of this specification to the extent specified herein. In the eveant of a conflict between the requirements of this spec-
ification and the referenced documents, the requirements herein shall govern.

(a) The Joint Industrial Council (JIC) Electrical Standards for general purpose tools, E.G.P.I, 1967.

(b) The Joint Industrial Council (J.I.C.) Hydraulic and Pneumatic Standards for Industrial Equipment.

(c) The American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessels Code, Section VIII.

(d) National Electrical Codes (NEC).

(e) Occupational Safety & Health Standards, Part 1910 of Chapter XVII of Title 29 of the Code of Federal
Regulations. Ref: Occupational Safety and Health Act (OSHA) 1970,

(f) State and Local Safety and Electrical Codes.

(g) American Soclety of Testing Materials (ASTM) A-7.

(h) American Society of Testing Materials (ASTM) A47-2CT.

(1) ASA B5-28, B5-20

‘ 3. REQUIREMENTS

3.1 Design: The machine tool builder shall be responsible for the‘design and construction of the equipment in
conformance with the following operational and inspection criteria. They shall warrant all equipment from defective workman-
ship or material for a period of one year. The capacity for the respective types and sizes shall be as shown in Table I.
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3.2 Type, Size, Class
3.2.1 Type - Purchaser's Option

(a) Type 1 - Precision tube bender equipped with direct hydraulic pressure for pressure and clamp die. This
type shall be able to exert direct controlled pressure against the tube during the entire bending cycle. It shall have adjust-
ment with scales and dials that permit repetitive identical set-ups.

(b) Type II - Precision tube bender equipped with indirect hydraulic pressure for pressure and clamp die.
This type shall be able to exert controlled pressure against the tube during the bending cyecle. This pressure may be trans-
ported from the hydraulic source through mechanical means, such as wedges, cams, toggles, etc. It shall have adjustments with
scales and dials that permit repetitive identical set-ups.
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. NATIONAL AEROSPACE STANDARD

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1725 DE SALES STREET. N. W., WASHINGTON, D. C. 20036

3.2.1 Conpingef .

(c) Type 111 - Precision tube bender equipped with direct hydraulic pressure for pressure and clamp die with
a booster. The booster should be capable of assisting or restricting flow of tube past the tangent of the bending cycle. Con-

e trol of booster must be from operator's stationary set-up console. It shall have adjustments with scales and dials that permit
: repetitive identical set-ups.
(d) Type IV - Precision tube bender equipped with direct hydraulic pressure for the pressure die and indirect
hydraulic pressure for the clamp die. It shall have adjustments with scales and dials that permit repetitive identical set-ups.
3.2.2 Size - Capacity as shown in Table I.
3.2.3 Class - Purchaser's Option

(a) Class I - Precision tube bender with left hand (counter-clockwise) bending movement.
(b) Class II - Precision tube bender with right hand (clockwise) bending movement.

3.3 Construction

3.3.1 Machine shall be constructed to comply with the requirements of and the Inspection and Acceptance Tests of 4.
Choice of configuration and actual moving elements shall be the prerogative of the manufgcturer.

TABLE I

STANDARDS AND IN RESPECT THEREOF
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TUBE_BENDER CAPACITIES FOR ALL TYPES AND CLASSES

]
<
bz
gn_ DESCRIPTION (INCHES) SIZE 3 SIZE 6~
]
jE‘ Di
ik ameter Minimum 1.0 3.0
< Maximum 3.0 6.0
=
fi Wall Thickness Minimum .010 .020
tﬂ Max{imum .072 .148
3a
s Length, Tube Over Mandrel From Spindle Center Line, 144 144
83 Mandrel Extended, Adjustment Forward
I
,U_i; Mandrel Stroke, Double Action 48 48
o4
gg Centerline Bend Radii in Relation to Tube Diameter
<z Minimum Higher Limits 5D 4D
SE Maximum Lower Limits 15D 1%D
o« Degree of Bend Note: With sufficient over- Minimum 3: 30
bend necessary to compensate for springback Maximum 180 1800
of material specified by Purchaser.
Centerline of Mandrel loader, pressure die holder and
clamping arm. (Ref: 3.3.4)
Over Die Boss 2.0 3.75
o Torque in Ft.; Lbs.] 12,500 58,000
gE(Z) R.P.M. of Bending Arm Rotation infinitely variable Forward
Rt F d Oto4RPM | O tol RPM
Fh ™ orwar o o
Eo;' Reverse 10 RPM 6 RPM
z
ghé Adjustable Pressure Exerted on:
zgg Pressure Die - Minimum 1,400 5,000
hHe Pressure Die - Maximum 10,000 20,000
Ze3 Clamping Die ~ Maximum 5,000 10,000
*m'hs Mandrel Loader - Maximum 6,000 12,000
Eg{ Die Mounting Hole in Die Boss 2.5 3
o
§8: Key Way L C 1% ¥x 1y
u
3m3 Die Boss Radius 5 6
R
Zdg
:;2 3.3.2 Swinging and stationary arms must be fitted with replaceable wear strips and gibs provided for take up of
3% lateral wear.
<n<
24
ﬂ“‘i‘ 3.3.3 Bending die boss shall be constructed and finished so as to permit the die boss and spindle to be concentric.
ﬂ{;" The die boss, stationary arm, and swinging arm must be parallel with the die to maintain surface within the TIR tolerances
&gg shown in 4 through the entire rotation of the spindle.
ugE :
oQu
REQ 3.3.4 The centerlines of the mechanism (cylinders, cams, wedges, etc.) which exerts pressure on the dies shall be
u‘;; parallel in the horizontal plane and equal distance from the die mounting surface.
z
240
§:§ 3.3.5 The mandrel loader and extractor shall have an adequate powered operation. The forward and aft adjustment
ra of the mandrel for locating at the tangent point of the bend shall be both manual and power controlled from the operator's :
m"z control console. The stroke (shown in table I) shall be adjustable, permitting use of any portion of the stroke. The machine’
i%é shall be provided with adjustable horizontal supports to maintain and guide the mandrel and rod in true alignment with the
==

tube groove through the range of the diameters and radii specified for the machines. Vertical adjustment of mandrel to be
provided at purchaser's option. The mandrel assembly shall have powered lateral adjustment for all bend radii.
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