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CLAIMS

What is claimed is:
1. A method of fabricating a composite beam having a J-shape cross section,
comprising the steps of:

(A) producing a C-channel by forming a first composite charge over a first
tool;

(B) moving a second composite charge into contact with the C-channel
produced in step (A) to form a layup;

(C) producing a first flange on one end of the beam by forming a first portion
of the second composite charge over one end of the C-channel,

(D)  producing a second flange on the other end of the beam by forming a
second portion of the second composite charge over a second tool; and,

(E) curing the layup.

2. The method of claim 1, wherein step (A) includes forming opposite ends of the

first composite charge over opposite sides of the first tool.

3. The method of claim 1, wherein step (C) is performed while supporting the C-

channel on the first tool.

4. The method of claim 1, further comprising the step of:

(F) assembling the layup and the first and second tools.

5. The method of claim 4, wherein step (E) is performed while the layup is held

between the first and second tools.

11
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6. The method of claim 5, wherein step (E) includes holding the layup in the first
and second tools such that a web of the J-beam is oriented relative to horizontal at an

angle of between approximately 25 and 45 degrees.

7. The method of claim 1, further comprising the step of:

(F) heating the first charge before step (A) is performed.

8. The method of claim 1, further comprising the step of:

(F) heating the second charge before steps (C) and (D) are performed.

9. The method of claim 1, further comprising the step of:
(F) forming a cap over the second flange after step (D) has been performed,

using a third composite charge.

10. A composite beam fabricated by the method of claim 1.

11.  An aircraft subassembly including the composite beam fabricated the method of

claim 1.

12.  Manufacturing a vehicle assembly using the fabrication method of claim 1.

13. A method of fabricating a composite beam having a J-shape cross section,
comprising the steps of:

(A)  forming a C-channel using a first composite charge;

12
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(B) forming a Z-channel using a second composie uiiaiye,

(C) assembling the C-channel and the Z-channel in a set of tooling to form a
J-beam layup having a cap and a bottom flange connected by a web; and,

(D) placing the J-beam layup in a set of tooling with the plane of the web

inclined from horizontal at an angle of between approximately 25 and 45 degrees.

14. The method of claim 13, wherein step (A) is performed by forming opposite ends

of the first composite charge over opposite sides of a first tool.

15. The method of claim 13, wherein step (B) is performed by:

placing the second charge on the C-channel,

bending an end of the second charge over one end of the C-channel formed in
step (A) to form the bottom flange,

bending an opposite end of the second charge over a tool.

16. The method of claim 13, wherein step (A) and (B) include heating the first and

second charges.

17.  The method of claim 13, further comprising the step of:

(E) curing the J-beam layup while the J-beam assembly is held in the set of

tooling.

18. The method of claim 17, further comprising the step of:

13
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(F) compacting the J-beam layup while the J-beain iayup 15 new i uie set ui

tooling.

19. A composite beam fabricated by the method of claim 13.

20.  An aircraft subassembly including the composite beam fabricated the method of

claim 13.

21.  Manufacturing a vehicle assembly using the fabrication method of claim 13.

22. A method of fabricating a composite J-beam, comprising the steps of:

(A) preforming a first composite charge and a portion of a second composite
charge using a first tool, including bending edges of the first composite charge over
opposite sides of the first tool, and bending one edge of the second composite charge
over one of the bent edges of the first composite charge;

(B) placing the first and second charges preformed in step (A) between the
first tool and a second tool;

(C) preforming another portion of the second composite charge using the
second tool;

(D) placing a third composite charge on the first and second composite charge
after step (C) has been performed; and,

(E) bringing a third tool into contact with the third composite charge after step (D)
has been completed;

(F) placing the assembled combination of the first, second and third preformed

composite charges and the first, second and third tools in a vacuum bag;

14
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(G) generating a vacuum in the bag to Mo uie s, sevunu anu umu
preformed composite charges into the beam; and,
(H) curing the molded beam while the charges are held between the first,

second and third tools.

23. Tooling for fabricating a composite J-beam, comprising:
a matched tool assembly for preforming and molding a composite layup having a
J-shaped cross section, the matched tool assembly including -
(i) a first tool over which a first portion of the layup may be preformed
into a C-channel,
(ii) a second tool over which a second portion of the layup may be
formed into a Z-channel, and,
(i) a third tool for compressing a third portion of the layup defining a

cap on the J-beam.

24.  The tooling of claim 23, wherein the first tool includes first, second and third tool
surfaces for forming the C-channel section and for respectively compressing three

adjacent surfaces of the C-channel.

25.  The tooling of claim 24, wherein:

the second tool has three adjacent tool surfaces, including a first tool surface for
forming a portion of the Z-channel, and second and third tool surfaces for respectively
molding a web and a bottom flange on the J-beam, the second and third tool surfaces
extending transverse to each other and being connected by a radius portion, wherein

the second and third tool surfaces being disposed at an angle of between approximately

15
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25 and 45 degrees relative to horizontal, the secona wur wuier mciuuny a vase
supporting the first and third tools, and

the third tool includes a tool surface for molding the cap.

16
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