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Abstract. An infiltration procedure was used to produce aluminum foams. Al foams offer minimal sound absorption and 

compression, cell surface erosion, alteration, and other techniques were used to address this shortcoming. A cell surface change 

technique is used in the current study for the hydrothermal approach of synthesizing needles such as CO3O4 in open-cell walls Al 

foams. The airflow resistance and sound absorption capabilities of improved al-foams are used to characterize the process and 

CO3O4 needle morphology. The CO3O4 needles are around 6μm in diameter and 20-60μm in length. After the adaptation of 45 Pa 

aisles/m to 98pa aisles/m the airflow resistance of the foams increases, and the sound absorption maximum height rises between 

0.75 and 0.85. Air/cell surface contacts may be promoted by raw covers of needles CO3O4 not only for frictions but for thermal 

exchange since CO3O4 needles have high thermal conductivity and a highly specified area that enhances resistance to stream and 

sound. 
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1   Introduction 

The advantage of open-cell Al foams with a 3-dimensional net structure includes effective heat transfer, sound-absorbing, and 

catalyst stability. Such properties make cell-open al foams for a variety of manufacturing applications [1]. However, due to its too 

open-cell form, some scientists indicate that the open cell is poorly absorbed, especially at low frequencies. [2-3]. The air vibrating 

in cells means that cells are resistant to viscous and heat, sound waves in stiff porous materials are generally dissipated by Air and 

cell surface friction. The most significant measurements for improved sound absorption behavior should be the tuning of surface 

morphology to enhance Air and cell surface friction. [4-5] Based on a study, numerous ways were tested, including aluminum 

compression, to increase cell tortuosity, greasing the surfaces of a cell into a red surface, and developing Air and cell wall interplay 

on the surface of the cell with microfibers. The influence on sound absorption qualities in open cell walls of al-foams has been 

addressed in our earlier works and ZnO micro-rods are summed up [6-8]. The present study explored the synthesis of micro- CO3O4 

needle clusters at Al foams cell walls and sound absorption analysis of their efficiency to provide information on associated studies 

and applications. Al foams were also analyzed, A study of the behavior of sound absorption of a closing cell aluminum foam found 

that acoustic absorption efficiency may be enhanced through the introduction of compression of the aluminum foam or an air gap 

behind it [9-11] Rolling partially fractures the cell walls of closed-celled aluminum foam, improving sound absorption. Researchers 

also looked at the qualities of sound absorption of semi-open-cell foams and the size of the open pores decreased [12]. Using a 

point-matching method, the sound absorption of aluminum alloy foams and honeycombs was investigated. yielded a peak absorption 

coefficient of 0.78 in the frequency range of 800–2000 Hz for this aluminum foam. Pore diameters on the order of 0.15 mm were 

discovered to be ideal for sound absorption. [13-14].  

The Wang study did not consider structural parama in Wang's study, for example, sample thickness and open porosity that showed 

When compared to the sound absorption ability of aluminum foam, there is a considerable improvement in sound absorption capacity 

manufactured utilizing a spacer with a closing-celled structure. The air gap and por size were shown to have Significant effect on 

metal foam acoustic absorption. [15-16] 

2   EXPERIMENT METHOD 

2.1   SYNTHESIS OF CO3O4 NEEDLES 

An investment casting process was used to make Al FOAMS utilized in the study open cell, with polymer foams acting as model 

and plaster mold acting as substrate [17]. The porous strength is 92 per cent and the average pore diameter is 2.5 mm (10ppi). Figure 

1 shows the standard morphology of the cells. The following steps were used to make CO3O4 needles:  

 In 165 ml of deionized water, 6H2O, 14.75g Co(NO3)2, 2g NH4 NO3 are dissolved. 

 Apply gently 90ml of the ammonia solution to a 25Wt.% water solution and mix for ten minutes.; 

 In a dryer and dry for 2 hours at 950°C add the stirred solution.; 

 soaking a sample of 29 to 30 mm in the remaining solution for 14 hours in 950°C, agitating the solution every 2 hours to 

homogenize the concentration distributor.; 

 Take the foam sample from the dryers, rinse it and re-dry with the deionized water. 

 In a resistive stove, calcine a sample of foam for 4 hours at 3100°C. 

2.2   CHARACTERIZATION OF CO3O4 NEEDLES  

A FESEM was used to examine the morphologies of cells and CO3O4 needles (SEM, SIRION 200). An X-ray diffraction meter 

was used to examine the constituent phases of CO3O4 microneedles. [18] A specifically built experimental system based on ASTM 
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C522-73 was used to Assess Al foam samples' flow resistance and The transfer function methodology was used to calculate the 

sound absorption coefficient versus frequency using impedance tube equipment [19]. 

 

3    RESULTS AND DISCUSSION   

       CO3O4 NEEDLE MORPHOLOGY 

    Figure 2 (a) to (F) shows CO3O4 needle morphology at various phases of growth. A random and overlapped distribution of CO3O4 

needles is illustrated. CO3O4 needles rose in density and length over time, but their diameter stayed nearly same under present 

conditions, CO3O4 needles have a diameter of roughly 5m and a length that ranges from 30m in a 3h growth phase to 50m in a 9h 

growth phase. 

The phases of the needles made of CO3O4 Figures 3 and 4 illustrate that the Co3O4 needles are made up entirely of Co and O, with 

only one CO3O4 step. The diffractive peaks of 29.2°, 35.8°, 44.3°, 61.1°, and 71.8° are represented by crystalline planes (230), (321), 

(410), (521), and (460). 

 

     

 Fig. 1. Open cell pore morphology Sample of foam 

 

 

Fig. 2 CO3O4 Needles Micrograph 
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Fig 3. CO3O4 needles show by Energy dispersion 

 

Figures 5 and 6 illustrate the impacts of CO3O4 needles on the flow resistance and the sound absorption behaviour. As the duration 

increases, the flow resistance and the sound absorbing peak are constantly increased. The flow strength for altered Al foam rose 

from about 43Pa/m for the original Al foam to 98 Pa•s/m at 14h. The absorption coefficient peak was similarly raised from around 

0.63 to 0.95. In addition, the placement of the noise reduction peak changed to low frequency, increasing the time required for the 

change to improve the good sensitivity of open cell aluminum foams. 

 

 

Fig 4. Co3O4 needles by XRD Spectrum 

 

 

 

Fig 5.  Effect on flow resistance of Al Foams by enhancing time of CO3O4 
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Fig. 6 Effect sound absorption coefficient of Al Foams by CO3O4 growing time 

4  Conclusion 

Al foams with open cell walls, needle-like CO3O4 clusters formed. Foams made of aluminum are more resistant to flux, and have 

sound absorption coefficients than the original aluminum foams in particular at lower frequencies. The coefficient of sound 

absorption increases when the pores open or the pores open diameter decreases. The absorbance of sound in low frequencies by 

inserting behind the foams, an air cavity can be improved by the resonance effect of Helmholtz. The position of the acoustic 

absorption is moved towards minor regularities, while decreases in height is slightly with rise in the cavity depth. With an increase 

in sample thickness, the maximum coefficient of sound absorption rises and shifts into less frequencies. When pores are considered, 

the experimental measures are well in line with those anticipated by the theoretical model. 
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